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EARLY RECOGNITION OF CERTAIN DEVIATIONS FROM 
NORMAL DENTITION AND APPLIED THERAPY 


R. C. D.M.D., Sc.D., Peoria, IL. 


HE year 1942 was the beginning of evolutionary changes in my practice, 

and I presume that every practicing orthodontist was confronted with a 
similar situation. In my own ease, there was the increasing difficulty of securing 
the accustomed materials, a technician entering the military service, the difficulty 
which many out-of-town patients experienced in securing transportation, and 
iumerous other complications. 

To effectively meet this situation in selected cases, I endeavored to construct 

appliances that could be adjusted at home and thus reduce the frequency of 
ifice appointments. I soon found that I was able to carry on treatment of 
lected cases in which the time between visits was extended from four weeks 
to six and in some eases to eight weeks. One of those innovations in particular 
has worked out so well in the development of dental arch width during the 
early transitional period of dentition that I shall make it a special feature of 
this paper, though to be dealt with briefly. 
. The case selected for Fig. 1 is, I believe, a common type of neutroclusion 
in which there is not enough space between the mandibular deciduous canines 
‘0 accommodate the four incisors when fully erupted. Though not so much in 
wvidence at this time, a corresponding deficiency exists in the maxillary arch. 


Since I had previously utilized united first and second deciduous molar 
overlays as a base of anchorage for removable lingual arch wires, to include 
the deciduous canine was not such a radical departure. As shown in Fig. 1, B, 


Mi Presented before the Central Section of the American Association of Orthodontists, 
nneapolis, Minn., April 14 and 15, 1947. 
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the one-piece cast overlays covering the right and left mandibular deciduous 
molars and canines served as a base of anchorage for a size 0.040 inch bore 
Barnes power tube jackscrew which was attached with gold solder to the lingual 
surfaces of the deciduous canine overlays. Lingual extension spurs (0,036 
inch) were placed to engage the right and left first permanent molars. 

When an appliance of this kind is properly cemented on the patient's 
teeth, the one responsible for the child’s care is instructed in manipulating 
the nut tube and in a program of daily exercises. 

1. At all times the child is to sip his drink slowly, thus bringing into play 
beneficial action of the tongue. 

2. Before regular meals, with the teeth in centric occlusion, the child is to 
slowly flex the muscles of mastication at least eight times. 

3. The child is to practice nasal respiration and not mouth breathing. 

If these simple directions are followed and the nut tube turned one-fourth 
revolution every other day, an appreciable change may be expected in both 
maxillary and mandibular dental arch growth in the course of six weeks, when 
the patient returns for inspection and further instructions. 


This appliance has proved to be comfortable and effective. The fact that 
under the influence of function the maxillary denture develops in keeping with 
the mechanically aided mandibular denture should be proof that the action 
is, at least in part, physiologic. 

In advance of cementing the Barnes power tube jackscrew appliance, time 


ean be saved if molar anchorages are made for future use in constructing the 
follow-up treatment appliance. This appliance can be any one of several in 
popular use for alignment of incisors. 

Fig. 2 is a mechanical drawing showing the component parts of the Barnes’ 
power tube jack. There is nothing new in the mechanical principles involved 
in this appliance. In various ways the same principle has been used by Case, 
Barnes, Porter, and many others. The variation I have made is in the method 
of anchorage to overlays cast in one piece for the deciduous canine and the 
first and second deciduous molars to which lingual wires are soldered that engage 
the first permanent molars if erupted. In a few selected cases, I have used this 
type of appliance in neutroclusion cases where dentition had advanced to the 
eruption of twenty-eight permanent teeth. In such eases, the intercanine width 
of the mandibular arch was increased to normal dimensions by using the canines 
and the first and second premolars as a base of anchorage for the Barnes power 
tube jackscrew. Size 0.040 inch wire was used for lingual extensions that engaged 
the gingival border of the first and second molars. 

Fig. 3 shows another case in which the Barnes power tube jackscreW 
appliance accomplished more in dental arch expansion than was shown in the 
preceding case. The patient was a boy 9 years, 6 months old when active 
corrective treatment was started. While there was a premaxilla defect, the 
eleft palate operation had not left a mass of connective scar tissue. Except 
in the left lateral incisor area, there was a full complement of permanent teeth. 
The right maxillary permanent lateral incisor was impacted between the 


Fig. 1—A, Before dental arch expansion was started. B, The result obtained in dental 
arch expansion through manipulation of the jackscrew by the parent. OC, The result obtained 


up to the age of 8 years, 7 months. 


0.04 Fig. 2.—Component parts of a Barnes power tube jackscrew. A, 0.040 inch wire. B, 

do 0 inch bore collar tube. ©, 0.040 inch bore inner nut tube, external surface threaded, 

ee distal end. D, Outer tube internally threaded, closed distal end. Wire, 0.040 inch, 

Seen in collar tube, the distal and extended full depth of inner nut tube. Mesial end 

sold €d to hold firmly 0.040 inch wire in place while uniting the two with high carat gold 

jade , the collar tube forms a shoulder that in operation engages nut end of inner tube. 2 
embled Barnes power tube jackscrew. 
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deciduous canine and right central incisor. The left central incisor was removed 
because it did not possess sufficient bone support to justify rotation. 

Like other children in the family, the patient’s transition from deciduous 
to permanent dentition was late. Radiograms showed that the deciduous 
canines and deciduous molars were unaffected by root resorption, even at the 
age of 9 years, 6 months. 


Fig. 3.—Neutroclusion. A, Before treatment. B, Result obtained up to the age of 11 years, 
5 months. 

Anchorage for the jackscrew consisted of overlays cast in combination for 
the deciduous canines and deciduous molars with lingual 0.036 inch extension 
spurs that engage the first permanent molars. The same type of appliance 
was constructed to expand the mandibular arch. When sufficient intercanine 
dental arch width was obtained, alignment of the incisors was accomplished 
with lingual and labial arch appliances. Then, to establish better dental 
function and hasten eruption of the maxillary premolars and permanent 
canines, the remaining maxillary deciduous teeth were extracted and replaced 
with an acrylic partial denture. As the permanent teeth erupt, the acrylic 
material will be cut away. Possibly the construction of several acrylic 
partial dentures will be necessary before all of the permanent teeth erupt, 
but my experience has shown that it is the simplest means to guide erupting 
permanent teeth into their proper place in the dental arch. 

A comparison of Fig. 3, A and B will indicate that the maxillary right 
lateral incisor is about half erupted at this time. It is hoped that in time the 
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patient may be dismissed with a full complement of natural teeth, except, of 
eourse, for the left maxillary central and lateral incisors, where artificial 
teeth will be supplied. 

It cannot be disputed that it is advisable to treat cases showing a marked 
degree of linguoversion of the maxillary deciduous canines, central and 
lateral incisors as soon as the molars are adapted to function and are in 
close proximal contact. On the other hand, at the approach of transitional 
changes in deciduous dentition, there is no doubt that the most opportune 
time for corrective treatment of that particular type of anomaly has past—but, 
even so, Dr. Charles R. Baker has shown in his work that highly satisfactory 
results have been obtained at the onset of transitory changes. It is through 
the courtesy of Dr. Baker that I am privileged to show this ease. (Fig. 4.) 


Fig. 4.—A, Linguoversion of the maxillary deciduous teeth involving the first deciduous 
Solar canines and incisors. B, The result shown here terminated corrective treatment. C, The 
evelopment of occlusion as the case appeared at the age of 16 years. 

Starting the treatment at the age of 5 years, 4 months, the active treat- 
ment was terminated in eleven weeks. Record casts (Fig. 4, B) show the case 
as It appeared at the age of 6 years, 1 month. Fig. 4, C shows the development 

of occlusion at the age of 16 years. Dr. Baker states that there was no ortho- 
dontic treatment in this case subsequent to the eruption of permanent teeth. 
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Complete linguoversion of the maxillary deciduous denture is disastrous to 
the dental organism as a whole in two respects: 

1. The maxillary dental arch growth is restricted through malfunction. 

2. The mandibular dental arch becomes overdistended in all dimensions 
through function. (Fig. 5.) 

Fig. 5, A shows a typical case of this type of linguoversion as it appeared 
when the boy came for corrective treatment at the age of 6 years, 4 months, 
Fig. 5, B shows the result obtained in this case up to the age of 9 years, 7 months, 
It is regrettable that treatment could not have been started before the mandib- 
ular first permanent molars erupted. There has been, however, a marked im- 
provement in the boy’s respiration, in freedom from head colds, and in his mental 
alertness. 


Fig. 5.—Bilateral maxillary linguoversion. A, Before treatment. B, Treatment up to the age 
of 9 years, 7 months. 


An alert observer should readily detect a facial asymmetry in an infant 
who later develops a unilateral linguoversion of the maxillary deciduous canines 
and molars. The primary cause of such an anomaly does not originate with 
the eruption of teeth. It is there at birth, and in most eases the orbit on the 
affected side is involved. The existing facial asymmetry cannot be materially 
improved through orthodontic effort, but the restriction on facial growth that 
occurs when the deciduous teeth erupt and malfunction can, in most cases, be 
entirely eliminated through early orthodontic treatment. 


A B 
“ty 
¢ 
' 
YEARS. 4 MONTHS YEARS 
+> , 
‘ é j 


DEVIATIONS FROM NORMAL DENTITION AND APPLIED THERAPY T77 


A typical example of such an anomaly of dentition is shown in Fig. 6. 
Orthodontie treatment in this case was started at the age of 2 years, 9 months. 
In Fig. 6, B is shown the result obtained in seven months of orthodontic treat- 
ment. While other phases of the malocclusion received attention between the 
ages of 3 years and 10 years, 11 months, correction of the unilateral linguo- 
version involving the maxillary right deciduous canine and molars did not 
relapse during the transitional change to permanent dentition. 


2 YEARS. 8 MUNTHS 


C. 


Fig. 6.—The result obtained in the treatment of a case of unilateral maxillary linguoversion of 
the right buccal segment that was started at the age of 2 years, 8 months, 


Statistical comparison of anomalies of dental occlusion would undoubtedly 
show that the occurrence of unilateral linguoversion involving the mandibular 


first and second deciduous molars is less frequent than unilateral linguover- 
sion of maxillary first and second deciduous molars. In Fig. 7, A is shown a 
typical case of unilateral linguoversion affecting the mandibular left first and 
second deciduous molars and, due to an exceptionally early transition from 
deciduous to permanent dentition, the first permanent molars became involved. 
Characteristic of this type, with few exceptions, the dental arch relationship 
is either unilaterally or bilaterally distal to normal. 
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The result obtained in the first period of treatment is shown in Fig. 7. B. 
The unilateral linguoversion phase of the ease being corrected, attention to 
the dental arch malrelationship was postponed until the onset of transitional 
exchange of deciduous molars for premolars. In Fig. 7, C is shown the develop- 


ment of occlusion as it appeared at the age of 11 years. 


8. 6 YERRS 


YEARS 


Fig. 7.—Unilateral mandibular linguoversion. A, Before corrective treatment was started. 
B, Result obtained up to the age of 6 years, 10 months. OC, As the case appeared at the age 
of 11 years. 

Bilateral linguoversion of the mandibular buceal segments is no doubt the 
rarest of all classified types of dentofacial maloeclusions. Invariably, this type 
of malocclusion is bilaterally distal to normal. In the course of thirty-five 
years in making orthodontic mouth examinations, I have recorded a few cases 
of this type. With only one exception, those returning to me for treatment 
were in a state of advanced dentition. Only within the past year have I been 
privileged to start the treatment of such a type of malocclusion before erup- 
tion of the first permanent molars. I hesitate to show a case like this in 
process of active treatment because the treatment appliance is such a radical 
departure from the more conventional methods employed in constructing 
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orthodontic mechanism. It is only because of the immediate response I have 
observed in treatment of the case that I feel justified in showing the appliance 
at this time. 

As shown in Fig. 8, the appliance consists of cast overlays in combination 
for the maxillary deciduous molars with flat surface lingual extensions that 
occlude in function with the mandibular deciduous molars. The lower appli- 
ance consists of overlays cast in combination for the right and left deciduous 
molars with 0.040 inch lingual wires that extend as far as the central incisors 
from both sides. As a means of developing normal width of the mandibular 
dental arch, a size 0.022 inch by 0.036 inch labial arch wire was used. This 
patient had been reluctant to eat even one serving of food before setting the 
appliance, but within a very short time he voluntarily asked for three servings 
when permitted that much food at one meal. 


YEARS. 10 MONTHS 


Fig. 8.—Bilateral linguoversion of the mandibular buccal segments and appliance designed 
for its correction. 

The age at which it is advisable to begin treatment of bilateral distoclu- 
sion complicated by a deep overbite has been a much-discussed orthodontic 
problem, and there is confusion of opinions on the subject. Treatment should 
not be withheld when the mandibular incisors close upon the palatal soft tis- 
sues. In the ease shown in Fig. 9, the child was suffering from such an afflic- 
tion at the age of 3 years, 4 months when appliances were set for corrective 
treatment. In six months all appliances were removed. No retaining appli- 
ances seemed necessary. 


6 
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Fig. 9.—The result obtained in early treatment of bilateral distoclusion between the age of 3 
years, 4 months up to the age of 11 years, 
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At the age of 6 years, 2 months, intercanine width of the mandibular 
dental arch required expansion before the mandibular incisors could erupt in 
normal alignment. That being accomplished, natural growth was permitted. 
At the age of 11 years, there was a normal functional occlusion of twenty-four 
permanent teeth as shown in the illustration. This illustration also shows the 
occlusal views before and after treatment. 

The case shown in Fig. 10 is that of a boy who was 7 years, 2 months of 
age at the time of introduction when a preliminary study was made. The fol- 
lowing notations relating to dentition and the applied therapy have been taken 
from the case record: 

Classification: Neutroclusion (?). A question mark was placed after 
‘“neutroclusion’’ because there was a slight discrepancy in the first permanent 
molar relationship. On the left side, the maxillary first permanent molar was 
in an. advaneed state of eruption while the mandibular left first permanent 
molar was unerupted, the radiogram of that area showing it to be deeply 
embedded though otherwise normally situated. 


Fig. 10.—Before starting corrective rent, = progress of which is shown in Figs. 11 
and 1 


The variation from normal in the position of erupting permanent incisors 
was considered transitional because the radiograms of those areas showed nor- 


mally developing roots and ample intercanine width of both maxillary and 
mandibular dental arches. 


The applied therapy consisted of one-piece cast overlays for the mandibu- 
lar right and left first and second deciduous molars. This was done to estab- 
lish balanced deciduous molar function. A heavy ball-headed spur was at- 
tached to the left second deciduous molar overlay which extended distally and 
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occluded with the occlusal incline plane of the lingual cusp of the maxillary 
first permanent molar. The action of the spur guided the maxillary left first 
permanent molar into normal] buccal alignment and at the same time held it 
in proper occlusal alignment. (Fig. 11.) 


Fig. 11.—A, Showing the type of appliance used in correcting buccoversion of the left maxil- 
lary first permanent molar. B, Result obtained up to the age of 12 years. 


Record casts Fig. 11, B made at the age of 12 years show that normal 
occlusal relationship of first permanent molars on the left side was established, 
and the discrepancy in normal first permanent molar anteroposterior relation- 
ship on the right side disappeared as a result of natural adjustment. 
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When the mandibular second permanent molars were in an advanced state 
of eruption, the placing and single adjustment of a lingual arch wire estab- 
shed mandibular incisor alignment and also served as a retention for three 
months. (Fig. 12.) 

The lesson by which I am profiting in supervising the development of 
geclusion in this case and similar ones in which an abnormal trend occurs in 
the eruption of permanent teeth is that by thoughtfully applied therapy to 
meet individual case requirements, satisfactory results can be obtained with 
aminimum of discomfort to the patient and without an undue expense of time 
to anyone concerned. 


Fig. 12.—Later developments of the case shown in Figs. 10 and 11. 


Just because a statement has been repeated many times and handed down 
from one generation to another without question does not necessarily prove 
its infallibility. Jennings says, ‘‘Doctrines proved fallacious have a strange 
way of continuing an active and influential life long after their falsity has 
been shown.’’ This I believe to be true of much that we read today on the 
subject of juvenile dentistry and borderline orthodontic problems. Some of 
these misconceptions, as I see it, have to do with the care and treatment of 
abnormally situated permanent teeth frequently discovered in x-ray mouth 
examinations, passed over and left untended. Chronologically speaking, with 
due allowance made for variability of individual inherent characteristics, x-ray 
mouth examinations should be made at regular intervals from the age of 5 to 
lt years. The specific purpose of such mouth examinations is to determine 
what may be taking place in the development of unerupted permanent teeth. 
In an examination of this kind it is not only necessary to get a clear view of 
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the entire deciduous tooth, but of the permanent tooth in process of formation, 
as well as its position in relation to the deciduous tooth it will replace. (lin. 
ical examples have been selected to show how unexpectedly we may come 
upon an abnormally situated tooth in an otherwise normally developing denture. 
It will also be shown how easily such abnormally situated teeth may be brought 
under control, and an otherwise inevitable dental malocclusion prevented. 

Aside from unusually late dentition which was a family characteristic 
nothing appeared abnormal in the dental arrangement. Radiograms of the 
bueeal segments, however, did show lingually malposed maxillary right and 
left second premolars (Fig. 13). 


RIGHT 


AGE, 14 YEARS 


Fig. 13.—A, Lingually malposed right and left maxillary second premolars. B, Showing 
the change that took place in the position of the second premolars in the course of six months. 
C, Complete recovery of the second premolars. 


Fig. 13, A at the age 12 years shows the right second premolar in a more 
favorable position than the left second premolar. For the time being, the 
maxillary right second deciduous molar was retained to serve its functional 
purpose. The maxillary left second deciduous molar was removed. Bands 
were immediately constructed for the first permanent molar and first premolar. 
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These bands were connected with a rigid bar size 0.045 inch so placed to 
occlude in function with the mandibular second deciduous molar and first 
permanent molar. Equally as important as maintaining a semblance of bal- 
anced dental function was the protection of the maxillary left first permanent 
molar from drifting forward under pressure from the developing, unerupted 
second permanent molar. 

Fig. 13, B was made six months later. Compare it with A and you ean see 
the change that took place in the malposed second premolar. At that time, 
the right second deciduous molar was removed. 

Fig. 18, C, made one year later, should be ample proof that the simple de- 
viee employed in this ease was an effective prophylactic aid. 

An institutional mouth examination of a 12-year-old girl revealed the man- 
dibular left second premolar malposed and in an unpromising situation if un- 
attended (Fig. 14, A). The same method of procedure was followed in this 
ease as in the preceding case in which the maxillary left second premolar was 
in a similar position. 


LEFT 


ll YEARS. 6 MONTHS 


AGE. 17 YEARS 


Fig. 14.—A, Left mandibular second premolar abnormally situated. B, Complete recovery of 
the second premolar. 


Fig. 14, B shows the recovery that eventually took place. The girl was 
hot available for an annual dental inspection so it cannot be said how long 
it took the malposed premolar to fully erupt. 

The premature loss of a second deciduous molar from other causes than 
caries can occur from root resorption caused by a deflected course in the 
eruption of a permanent molar (Fig. 15). When a maxillary second deciduous 
molar is involved, the first permanent molar crown is found undermining the 
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second deciduous molar at the bifurcation of the buccal and lingual roots, 
When this deflection of a mandibular first permanent molar occurs, the distal 
root of the second deciduous molar is acted upon in a similar manner. In 
either case, the deciduous molar becomes the seat of suppurative inflammation 
involving the pulp. The deciduous molar is voluntarily cast off, or an opera- 
tive procedure in its removal becomes necessary. The inevitable consequence 
of such loss of a second deciduous molar permits the anterior migration of a 
first permanent molar and the impaction of a second premolar. Both effects 
are preventable if discovered and dealt with before compression has advanced 
to a state of deformative complications which are true orthodontic problems. 


Fig. 15.—Premature root resorption of maxillary second deciduous molars caused by ectopic 
eruption of maxillary first permanent molars. 


The series of radiograms shown in Fig. 16 is from the ease record of a 
girl 8 years, 10 months old when the family physician, in his effort to clear 
up a syndrome of systemic disorders, advised consultation with a dentist. 
In the mouth examination that was made, it was found that the erupting 
maxillary first permanent molars had tilted forward and were undermining 
the second deciduous molars to the extent that the pulps of both second de- 
ciduous molars were involved. This is shown in Fig. 16, A. 

For the patient’s immediate comfort, and to restore health to the invest- 
ing tissues, the teeth were removed. Immediately after the infection subsided, 
one-piece cast posterior extension space maintainers were installed as shown 
in Fig. 16, B. The posterior extensions were so designed that they not only 
prevented the first permanent molars from drifting forward, but tilted them 
back to normal vertical positions. How well that was accomplished is shown 
in Fig. 16, C, which was made at the age of 10 years, 4 months. 
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In introducing the case just reviewed, it was stated that ‘‘for the sake 
of the patient’s comfort and to restore health to the investing tissues, the 
second deciduous molars were immediately removed.’’ To obtain the best 
results, the space maintainer controlling a mesially malposed first permanent 
molar should be installed the same day the affected tooth is removed, but it is 
not always justifiable to take an impression where there is an open wound in 
an infected area. 


AGE - 6 YEARS (0 MTS, 


@ AGE - 10 YEARS 4 MTS. 


Fig. 16.—A, Ectopic eruption of maxillary first permanent molars. B, One-piece cast 
a maintainers made and installed after removing the affected second deciduous molars. 
pe Showing the result obtained by controlling the first permanent molars and maintaining 
Space for the second premolars. 
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Under such conditions, even in twenty-four hours, there will be an appre. 
ciable forward migration of the malposed first permanent molar, and the max. 
imum preventive measure is defeated to that extent. 

As more appreciation is taken of advantages gained through early recog. 
nition of abnormal trends of dentition, opportunities will come to the close 
observer to make and place devices to control mesially inclined erupting first 
permanent molars before the onset of acute infection. I shall now present a 
method of technique applicable to such cases. 

Thin platinum alloy bands, roughened on the occlusal edges, are made 
directly on the anchor teeth in the patient’s mouth and drawn off in a con- 
pound impression. The impression is then poured up in an investment mix- 
ture resistant to high heat that produces a hard, smooth model as shown in 
Fig. 17, A. 


ig. 17.—Consecutive steps in the construction of a space maintainer to apply in controlling 
the eruption of an ectopic first permanent molar. 

A, Hard, high-heat investment model. The bands shown on the cast are thin ribbon gold 
and platinum alloy adapted directly to the teeth. B, The investment model prepared for the 
adaptation of size 0.064 inch posterior extension wire. CO, The 0.064 inch wire is ground flat 
on the mesial end to make a fiush contact with the distal surface of the first deciduous molar 
band. The 0.064 inch wire is indented 2 mm. from the mesial end. The distal end of the 
0.064 inch wire is curved to engage the mesioclusal angle of the first permanent molar. , 
The exposed surfaces of the banded teeth are covered with closely adapted 30-gauge sheet 
casting wax that also covers the indented end of the 0.064 inch wire. The preparation is then 
prepared for flasking and uniting the bands and extension wire with a hard casting gold alloy. 


The next step in preparing the heat-resisting model for making the space 
maintainer is to cut away a sufficient amount of the second deciduous molar 
to expose the distoproximal surface of the first deciduous molar band. Using 
a No. 6 round bur, the second deciduous molar occlusal groove is opened t0 
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a sufficient depth to submerge a clasp metal wire, size 0.064 inch. At the disto- 
proximal occlusal angle of the second deciduous molar, the No. 6 round bur 
is directed toward the gingival border. This last cut, made with the No. 6 bur 
in the investment model, is carried to a depth of approximately 4 millimeters. 
The preparation of this step is shown in Fig. 17, B. 


In preparing the 0.064 inch clasp metal wire, the mesial face end is flat- 
tened. The distal end is tapered and so formed that it rests in the vertical 
right angle groove cut in the second deciduous molar. The 0.064 inch wire 
is also indented on the mesial end as an aid to its attachment to the first 
deciduous molar band with a minute amount of sticky wax. This step in the 
preparation is completed by covering the exposed portions of the banded 
teeth with closely adapted 30-gauge sheet casting wax. The roughened oc- 
elusal edges of the anchor bands and the indented mesial end of the 0.064 
inch extension wire serve to make a better union when the pieces are com- 
pleted with a hard casting gold alloy. The waxed-up preparation is shown 
in D. When the space maintainer is finished, the patient’s affected second 
deciduous molar is removed and the space maintainer is immediately cemented 
in place. 

The case of a boy 7 years, 7 months old presented an opportunity to apply 
this method of technique, the space maintainers being made before the affected 
maxillary, right and left second deciduous molars were removed. A compar- 
ison of Fig. 18, A and B shows in the radiograms that within a month the 
erupting ectopic molars are in a more nearly normal position and that the 
second premolar spaces are being re-established. 


Delayed root resorption and prolonged retention of deciduous teeth in- 
variably distort an otherwise normal development of balanced occlusion. This 
delayed process in dentition can also become the contributing, if not the direct 
cause, of serious systemic disturbances. 


In Fig. 19 is shown an example of what may result from a prolonged re- 
tention of deciduous teeth. The unresorbed maxillary right central incisor 
root had superimposed the corresponding permanent incisor, deflecting it lingu- 
ally from its normal functional position in the dental arch. The prolonged 
retention of deciduous canines and the second deciduous molars was account- 
able for the excessive anteroposterior dimensions of the dental arches. 

There was a systemic involvement in this boy’s case. He had been con- 
fined to bed most of the year previous to removal of the deciduous teeth. The 
boy’s physician had not definitely diagnosed the case. He had attributed the 
boy’s illness to a low-grade infection but had not considered the putrefactive 
contents of the partially resorbed deciduous teeth a source of infection. 

The boy’s recovery of health following the removal of deciduous teeth 
and imbedded fragments could not have been coincidental. There must have 
been a dental involvement. In every respect, the case paralleled a number 
of others I have encountered in clinic and private practice. 

Alignment of the maxillary and mandibular incisor teeth was established 
by simply correcting the malaligned maxillary right central incisor. 
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Fig. 18.—A, Ectopic eruption of maxillary first permanent molars undermining the second 
deciduous molars. B, Showing the appliance that was made before the second deciduous molars 
were extracted. 


YEARS. 8 MONTHS 


B. YEARS. 7 MONTHS 


Fig. 19.—A, Following removal of deciduous tooth fragments. B, Development of occlusion 
up to the age of 12 years, 7 months. 
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Fig. 19, B shows the development of occlusion as it appeared eleven months 
later at the age of 12 years, 7 months. The occlusion has not entirely recovered 
from the effects of a prolonged retention of deciduous teeth, but it may be 
expected to improve now that all restrictions upon dental growth have been 
removed. 

To offset the possibility of a prolonged retention of deciduous teeth com- 
plicating the development of normal occlusion, Dr. Charles R. Baker of Evans- 
ton formulated rules to observe in extracting deciduous teeth. Dr. Baker’s 
most recently published discussion of this subject appeared in a well-illus- 
trated article under the title of ‘‘Development of Occlusion of the Teeth’’ 
in the Journal of the American Dental Association, November, 1944. 

The deciduous teeth should be east off or removed in much the same order 
in which they normally erupt, by two’s and four’s. To maintain uniform dental 
development, when one mandibular deciduous central incisor becomes loose, 
or the permanent one is erupting lingually to it, both of the deciduous central 
incisors should be extracted. Under no circumstances should a deciduous 
lateral incisor be removed to afford more space for the permanent central 
incisors, nor should a deciduous canine be removed to afford more space for 
the permanent lateral incisor. I would not mention this error of judgment in 
regard to removing deciduous canines and deciduous lateral incisors if it were 
not for the fact that such errors occur all too frequently. The same practice 
and caution apply to the maxillary deciduous incisors. 

When the maxillary and mandibular first permanent molars and perma- 
nent central and lateral incisors are fully erupted, and radiograms show ad- 
vanced resorption of the mandibular first deciduous molar roots, dentition can 
be hastened by removing the first deciduous molars. When the mandibular 
first premolars erupt, then removal of the maxillary first deciduous molars is 
justifiable. This same rule applies to the removal of the maxillary and man- 
dibular second deciduous molars. 

In the suggestion of any rule for the extraction of deciduous teeth to 
hasten dentition, let no action be taken without first obtaining satisfactory 
radiograms of any area in question to make certain that the permanent tooth 
that should replace the deciduous tooth is not abnormally situatéd. 


JEFFERSON BUILDING 


RATIONAL PROCEDURE IN ORTHODONTIC TREATMENT 
G. VERNON Fisk, D.D.S., Toronto, CANADA 


O DISSOCIATE treatment from etiology and diagnosis would be illogical 

and irrational. Successful treatment can seldom be achieved without 
eliminating the cause, and a diagnosis is essential before the institution of 
corrective measures. From the first interview with the patient, this question 
is constantly before the orthodontist—what caused this case to develop into 
malocclusion ? 

In recent years, there has been a growing recognition that the factors 
producing malocclusion operate early in the life of the individual. The part 
that is played by heredity, the effect of disease upon the growth of the jaw, 
and the compromises in treatment made necessary by these factors are widely 
recognized. In some eases, the orthodontist will be impressed with the evidence 
that there is genetic linkage and will plan corrective procedures with this in 
mind. In other cases, the significance of environmental factors will be care- 
fully evaluated. 

In this presentation, the broader aspects of treatment are considered in 
outline. Obvious omissions will be supplied by the reader as the subject is 
developed. The aspects which are briefly discussed are myotherapy, psycho- 
therapy, medical treatment, surgical treatment, and mechanotherapy. 


MYOTHERAPY 


Any rational procedure leading to successful orthodontic treatment must 
include the establishment of balance in the oral musculature. This subject has 
been investigated by A. P. Rogers,’ whose contributions to orthodontic litera- 
ture have stimulated action in this important field. Recently, Rogers’ has 
recommended the employment of myotherapy simultaneously with mechano- 
therapy. Frequently, however, myotherapy has been advocated following the 
removal of orthodontic appliances and the relapses which follow noncoopera- 
tion are too well known to need further elaboration. 

Conditions of orthodontic practice during the past few years have re- 
quired that large numbers of patients be kept under observation and cases 
selected for treatment as they reached the most favorable stage. This period 
of observation has been found to be a desirable time to prescribe exercises, 
when they are necessary for the establishment of balance in the oral muscu- 
lature. In such eases, the parents are advised that the later selection of pa 
tients for mechanotherapy is based upon the cooperation received, as well as 
upon the improvement observed. Thus, myotherapy assumes a rightful place 


Read before the Central Section of the American Association of Orthodontists, Minne- 
apolis, Minn., April 15, 1947. 
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in a rational procedure by placing it before the commencement of mechanical 
treatment rather than during or following it. 

To sustain a child’s interest in the regular performance of a program of 
prgeribed exercises designed to develop lip muscles requires a correct psy- 
chological approach. One is frequently impressed with the enthusiastic atti- 
tude on the part of the parent and patient toward the program when it is 
assigned only to find, a few months later, that their efforts have been sporadic 
and the improvement negligible. In other cases, through diligent effort, stimu- 
lated by a proper psychological approach, definite improvement is evident. 

Two important factors have been found to ensure better cooperation. One 
has already been mentioned—a clear-cut understanding at the time of assign- 
ment that the basis for later treatment is dependent upon regular performance 
of the prescribed program as measured by improvement. The other factor in 
the securing of better cooperation is the outline of a specific daily schedule, 
that is, it is usually suggested that the lip exercises be associated with some 
other routine, such as preceding the washing of hands or oral hygiene. Or a 
celluloid card may be held between the lips while the child studies, reads, 
writes, or listens to his favorite radio program. The mental association with 
these other activities helps both parent and child incorporate the new activity 
into the daily routine. Fig. 1 illustrates a typical case in which myotherapy 
is indicated to correct the hypotonic lips. 

It is not the intention that the suggested daily schedule for the establish- 
ment of normal lip closure which follows should be arbitrary, but it may be 
modified by the orthodontist according to the requirements of the case. 


A FOUR-POINT DAILY SCHEDULE FOR THE ESTABLISHMENT 
OF NORMAL LIP CLOSURE 


1. Reminder.—A silent signal arranged between parents and child serves 
as a constant reminder to the child when he does not remember to keep his 
lips closed when relaxed. This signal eliminates the ‘‘nagging’’ effect some- 
times produced by the spoken word. (Fig. 2.) 

2. Card.—Place the end of a small piece of celluloid, about 1 inch by 11%4 
inches, between the lips, and compress the lips firmly to hold the eard hori- 
wntally without additional support until the muscles tire. Repeat three or 
more times daily. Gradually increase the length of time the card is held be- 
tween the lips, until, in three or four weeks’ time, it can be held for a ten- 
minute period without fatigue; then substitute a card of larger size and 
tepeat the program, until one about the size of a lady’s calling card ean be 
wed without fatigue for a period of ten minutes. Concentrate upon holding 
the eard parallel to the table or floor when the head is held erect. (Fig. 3.) 

3. Lip Exercise.—Close the lips, inhale, and, without opening the lips, 
protrude them as if about to say the word “‘prism’’; then compress them firmly 
while exhaling slowly, mentally counting to five. Relax and repeat, until the 
wuseles tire. Gradually increase the number until twenty-five contractions 
‘an be made without fatigue at four or five daily sessions. (Fig. 4.) 
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Fig. 5. Fig. 6. 


4. Cellulose Tape.—Place two strips of %¢-inch width cellulose tape over 
the lips at night to ensure the benefits to the lips of the daytime schedule and 


to assist nasal breathing. (Figs. 5 and 6.) 


PSYCHOTHERAPY 


In order that myotherapy be effective, psychotherapy must be employed 
by both orthodontist and parent, not only to create in the child’s mind a 
desire to correct practices detrimental to successful ‘orthodontic treatment, 
but also in the substitution of more desirable practices for the undesirable 
ones. This applies particularly in the correction of undesirable habits. Such 
habits are not always practiced in the orthodontist’s office, but the evidence 
of some of them is recorded on the inside of the cheeks. (Figs. 7 and 8.) 
Routine examination of the buccal mucosa of the vestibule will frequently 
reveal a horizontal ridge on one or both sides. Such a horizontal ridge may 
be caused when external pressure is repeatedly exerted against the cheeks. 
As the jaws are relaxed, the teeth are apart and the cheek muscles are forced 
into the space between the upper and lower teeth. The ridges so formed do 
not wholly disappear until sometime after the cessation of the habit. Some- 
times two ridges may be discernible at different levels. The higher one may 
often be associated with a pillowing habit, while the lower one may be the 
result of pressure exerted during the waking hours by the hand or fist upon 
the cheek forcing it upward as well as inward. Frequently, a narrow, sharp, 
whitened, roughened ridge may be noted on the internal surface of the cheek. 
Such a ridge is usually caused by a cheek biting habit. (Fig. 9.) 
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The significance of pressure habits has been questioned by some author. 
ities and it must be admitted that; in all cases, the lingual displacement of 
the buceal teeth associated with such habits is not evident. <A study of radio- 
grams of the bone in such cases usually reveals good density, while in indi- 
viduals in which there is a lingual displacement of the crowns of the buceal 
teeth, there is usually evident porotic bone which is more radiolucent than 
normal bone. A careful study of the bone density in all cases is a rational 
procedure before starting orthodontic treatment. Fig. 10 illustrates varia- 
tion in bone density in the anteroposterior radiograms of two crania. 


Fig. 7. Fig. 8. 


Fig. 9. 


Figs. 11 and 12 illustrate the improvement in the relationship of the al- 
terior teeth of a girl 814 years old within a period of three months’ time by 
psychotherapy alone. The change was accomplished through the excellent co 
operation of this patient in correcting the improper placement of her tongue 

The interested and enthusiastic cooperation of the patient must be se: 
cured, not only in correcting undesirable habits already formed, but also in 
ensuring the success of the subsequent treatment. 
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MEDICOTHERAPY 


Heredity has been recognized as an important etiological factor in mal- 
seclusion and there is an accumulating mass of evidence to support the view 
that the growth pattern is established early in life. The factors which may 
modify jaw growth are not so well understood. However, Broadbent’s inves- 
tigations? have demonstrated that disease has at least a temporary inhibiting 
effect on growth. It is not within the scope of this paper to enumerate all the 
diseases which may have a limiting effect upon jaw growth. However, a few 
may be mentioned which have been found to be associated with growth dis- 
harmonies, or to reduce the effectiveness of mechanotherapy. 


ALLERGY 


In allergy, heredity transmission follows closely the mendelian law. In 
unilateral heredity 55 per cent of the offspring develop allergy, whereas, in 
bilateral heredity 85 per cent have allergic manifestations. While allergic 
manifestations occur in approximately 10 per cent of the population, a higher 
beteentage will probably be observed in patients requiring orthodontic services. 
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The late T. Wingate Todd,*' in several presentations before orthodontic 
associations, focused attention upon the early manifestations of allergy. The 
gastrointestinal disturbances of infancy due to allergy are sometimes reflected 
in retarded jaw growth, and if such allergy is not brought under contro] 
between the time of infancy and the time of orthodontic treatment, it may 
militate against stability of the treated case. 

Radiographic examination of an allergic individual reveals a rarefaction 
of the bones.* In such cases, the teeth may be moved more readily, but re- 
tention is difficult and relapse is frequent. Consequently, an allergic child 
presents a greater problem to the orthodontist in treatment. 


ANEMIAS 


While the anemias should be regarded as symptoms rather than manifes. 
tations of disease, they are deficiencies in the hemoglobin and in the erythro. 
eyte content of the blood. Pallor of the face, the most striking symptom, is, 
in itself, not sufficient evidence of anemia. Pallor of the mucous membrane 


is a more reliable criterion. (Fig. 13.) 


Fig. 13.—This illustrates pallor of the mucous membrane frequently seen in anemia. 


One case, from my own experience, exemplifies the advisability of obtain- 
ing a medical report in all suspected cases of anemia. A child whose max- 
illary arch was expanded and subsequently relapsed following removal of 
retainers showed, on blood examination, a hemoglobin of seventy-six. After 
treatment by the patient’s physician, this case has remained stable since fur- 
ther orthodontic treatment and removal of appliances. Treatment by the 
physician is, of course, essential in all cases showing symptoms of anemia. 


ENDOCRINOPATHIES 


A third group of systemic disturbances which influence jaw growth are 
the endocrinopathies. The two which appear to have the most profound effect 
are hypothyroidism and hypopituitarism. Hypothyroidism is associated with 
a lowered basal metabolic rate accompanied by an increase in blood cholesterol 
and the so-called ‘‘neurasthenic syndrome’’ which responds to thyroid medi- 
cation. In a routine examination of all applicants for orthodontic treatment 
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at the University of California, Becks! found that 28.17 per cent had a low 
basal metabolic rate usually accompanied by hypothyroidism and nutritional 
disturbances. 

A number of years ago, I became interested in the possible influence of 
the endocrinopathies upon growth and development, when response to mech- 
anotherapy in several patients was delayed as much as a year or longer. Care- 
ful histories of many of these cases revealed the fact that in a high percentage 
there was a history of maternal hypothyroidism. The high percentage of 
hypothyroidism evidenced in the investigation of a group of these patients 
(previously reported’) (Table I) confirmed the effect of hypothyroidism upon 
facial growth claimed by the late T. Wingate Todd" in his presentations to 
various groups of the dental and medical profession. 


Taste I. Bioop CHEMISTRY AND BasAL METABOLISM TESTS OF PATIENTS WITH VARIOUS 
Types OF MALOccLUSION (THE BASAL METABOLISM RATES OF Most or THESE 
INDIVIDUALS ARE BELOW NORMAL OR AT THE LOWER LIMiTS OF NORMAL) 


yvaME | DATE ca. | | | | cH. | BMR. | RBC. | W.B.C. | 


B. 


D. 


(Too) 
17/ 9/34 14 : } (Red) 117.0 113 + 5% 3,910 11,000 


B. 
B, 24/10/34 14 -20 4,004 11,400 


C. 7/ 7/34 12 . . 12 220 -10 4,260 7,650 
7/ 8/34 12 -13 4,340 9,750 
7/34 12 7 5,810 10,150 
7/34 16 7 -22 4,250 
8/34 8,900 

H. 2/35 19 } 3.70 
MeM. 10/ 7/34 35 Y 4.40 2 5 6,900 

20/10/34 


Mrs.R.  6/ 2/34 0. 3.66 +11 


12/ 2/34 
7/ 5/34 ‘ 2.70 


Miss R. 30/ 5/34 c 1.73 7. 294 ~15 ! 7,500 


14/ 7/34 3.08 268 8,350 
26/11/34 9. 3.08 256 
8/ 4/35 4.00 242 -10 


8.8. /10/34 3.70 98 
B.S. 5/ 3/35 3.90 240 + 7(?%) 3,500 8.200 100 


HYPOPITUITARISM 


This endocrinopathy is characterized by retardation of growth and of sec- 
ondary sexual characteristics. Such eases have general adiposity with dorsal 
padding of the hands and first and second phalanges and tapering terminal 
phalanges. Boys and girls have the similarity in body configuration charac- 
teristie of childhood. 

In all cases, the need for medical cooperation is indicated in order that 
jaw growth may not be retarded@nd in order to make conditions favorable 
for normal response to mechanotherapy. 


NUTRITION 


The high nutritional standard for the children of this continent is univer- 
sally recognized. At the same time, because of the various likes, dislikes, and 
idiosyncrasies of individuals, nutritional deficiencies may occur. Dietary cor- 
rections may be made only after careful analysis to the end that optimal 
health, growth, and development of the child may be attained. 
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Fig. 14. 


B. 
Fig. 15.6 


Fig. 14.—A shows the closure of the space between the left maxillary central and right 
lateral incisors in a unilateral distoclusion case in which the right central failed to erupt. B, A 
radiogram of the case shown in A which revealed a supernumerary tooth lying occlusally to the 
cingulum of the unerupted central incisor. C, A radiogram of the case subsequent to the pos 
terior movement of the right maxillary teeth and separation of the anterior teeth. Followins 
the surgical removal of the supernumerary tooth and the exposure of the crown of the right 
maxillary central incisor for the cementation of a band, an auxiliary spring was soldered to 
$ Jina arch and adjusted to engage the band to assist the erupting tooth as shown 

Fig. 15.—B shows a radiogram of the incisor region of the case eight months after th 

removal of appliances. 
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SURGICAL TREATMENT 


In many eases, treatment by the surgeon or oral surgeon is essential to 
obtain maximum response to mechanotherapy. The removal of supernumerary 
teeth and the surgical exposure of unerupted teeth is sometimes important 
aid in assisting these teeth to erupt without further orthodontic aid. If these 
teeth do not erupt, this procedure at least provides access to them for 
the purpose of making attachment to move them into their correct posi- 
tions. (Figs. 14 and 15.) 

The removal of foci of infection, whether in the oral cavity or in the naso- 
pharynx, makes conditions more favorable for normal response to mechano- 
therapy and becomes an important part of a rational procedure in orthodontic 
treatment. Greater cooperation between orthodontist and oral surgeon in 
planning repairs to cleft palates is desirable if the maximum of service is to 
be rendered such dentally handicapped individuals, Surgical removal of por- 
tions of the mandible for the correction of prognathism is now routinely under- 
taken and requires cooperation between the oral surgeon and orthodontist in 
planning the procedure and in improving the postoperative occlusion. 


MECHANOTHERAPY 


Labiolingual Appliances——Two appliances which have stood the test of 
time are the labial and lingual arches. In combination, they are used to treat 
a high percentage of cases. Notwithstanding their simplicity of construction, 
ease of manipulation, and ineonspicuousness, considerable skill and ingenuity 
are necessary to overcome their shortcomings. The addition of auxiliary springs 
isa common method of extending their usefulness. 

One of these auxiliaries which has been previously reported‘ is used to 
correct the rotation of an anchor tooth. When the arch alone is used, it is 
necessary to make a compensatory adjustment in the position of the buccal 
tube to permit the insertion of the arch. Then, after the anchor tooth has 
been rotated, it is necessary to remove the band, reposition the buccal tube, 
and recement the band. With the use of the auxiliary, the removal of the 
band and replacement is eliminated as the buccal tube may be soldered parallel 
to the bueceal surface of the band and does not require removal until the com- 
pletion of the case. The auxiliary wire, being of smaller diameter, can be 
readily modified before insertion into the buccal tube. After one or two ad- 
justments of the auxiliary spring, the anchor tooth will be rotated sufficiently 
to allow the insertion of the arch wire into the tube. (Fig. 16.) 

Another auxiliary which permits the unilateral anteroposterior adjust- 
ment of molar teeth without the employment of the whole labial arch wire is 
the labial arch section. A U-shaped auxiliary is soldered near the distal end 
of the section. One end of this U-shaped wire is bent to form a lock; the 
other arm of this auxiliary is bent to rest against the buccal surface of the 
band on the anchor tooth to prevent rotation of the labial section. The ante- 
rior end is provided with a hook for the intermaxillary elastic. (Fig. 17.) 

The loop lock is another auxiliary to the labial arch which has been in use 
im my practice for a number of years (Fig. 18). To form the lock, a two-inch 
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length of 0.022 inch stainless steel wire is soldered to the gingival surface of 
the labial arch wire opposite the embrasure between the first and second pre. 
molars. It is then grasped about a quarter of an inch above the soldered joint 
and bent distally to parallel the arch wire, then occlusally at the mesial of 
the bueeal tube and wrapped halfway around the arch wire. The free end. 
passing first lingually, then labially to the arch wire, is bent distally about 
one-eighth inch above the gingival surface of the buceal tube and is then bent 
buceally and occlusally at the distal end of the buccal tube and the free end 
is partially wrapped around the arch wire to form a friction grip lock. This 
grip lock permits adjustment of the labial arch by opening the loop which 
earries the arch labially to increase the distance between the incisors and the 
anchor teeth or, by closing the loop, it allows adjustment of the arch to close 
space between the anchor teeth and the incisors. 


/ 


When second molars require distal movement, the use of a Russell lock 
permits the lingual bending of the end of the labial arch wire to avoid injury 
to the soft tissues, which is sometimes caused by a straight arch wire. The 
treaded lock nut of this attachment permits the easy removal of the arch wire 


for adjustment. 
EXTRACTION 


In the light of the amount of attention that the subject of the extraction 
of teeth in orthodontic treatment has received during recent years, no currelll 
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paper upon the subject of rational procedures in orthodontic treatment would 
be complete without discussion upon this topic. 


In my earlier years of specialization, it was my privilege to be associated 
in practice with Dr. George W. Grieve, and to observe and discuss with him 
eases which he has successfully treated and others which had notieeably re- 
lapsed following the removal of appliances. These experiences, which led Dr. 
Grieve and others to become proponents of extraction while striving for a 
higher percentage of successfully treated cases, became indelibly impressed 
upon my mind. Therefore, over a period of twenty years, it has been my prac- 
tice to extract teeth in selected cases. Whether or not the extraction of teeth 
simplifies or complicates the case is beside the point. If the prognosis is that 
the final result is likely to be more stable with extraction than without and the 
other objectives of orthodontic treatment are attainable, then extraction of 
dental units is justifiable. 


Fig. 19. 


At periodical intervals, a more conservative attitude toward this problem 
has seemed to have been indicated, but each time the percentage of extrac- 
tions in my practice has been reduced, there has occurred in these cases a 
higher incidence of relapse. Until our knowledge of growth and development 
is extended, extraction of dental units, in selected cases, as an aid to success- 
ful treatment must be included in a rational procedure in orthodontie therapy. 
Pig. 19 illustrates the casts of a case in which the extraction of four teeth is 
indieated prior to mechanotherapy. 

The maintenance of the correct axial inclination of the teeth adjacent to 
the spaces following the extraction of dental units is an important mechanical 
problem which usually requires root movement of one or both of the adjacent 
teeth. These mechanical problems can be overcome by the use of twin wire 
appliances with auxiliary springs, a twin wire appliance in combination with 
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Fig. 22. 


Fig. 20:—A distoclusion case in which both maxillary first premolars were extracted and 
the spaces closed by the use of the twin wire appliance shown in Fig. 21. Posterior bodily 
movement of the canines was accomplished by the U-shaped auxiliary springs (partially 
shown) soldered to the end tubes and provided at the anterior ends with half-round posts for 
insertion into the half round tubes soldered vertically on the canine locks. To prevent im- 
pingement of the U springs on the soft tissues, an auxiliary similar to that shown in Fig. 17 
was soldered to the end tubes. Also shown are the tips of the clasps which were soldered to 
a lingual arch upon which was processed an acrylic bite plane for the correction of the ex- 
cessive overbite. 

Fig. 22.—The case at the retention stage. 


Fig. 23. Fig. 24. 


23.—This illustrates another type of auxiliary spring for use with the twin arch for 
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Fig. 
the bodily movement anteriorly of a right maxillary canine. This auxiliary, 
gested by my technician, Mr. L. Harding, is made by soldering a two-inch lengt 
stainless steel wire vertically on the lock. The spring is then bent to the shape sl 
before the final seating of the lock, the posterior end of the spring is adjusted to res 
position illustrated. 

When movement of the root of a canine posteriorly is indicated, the 
used in conjunction with a coil spring in the anterior segment of the twin arch. 
end of the auxiliary spring is adjusted to rest about one-quarter inch gingivally 
placed on the end section posterior to the buccal tube on the molar band. 

Fig. 24.—This photograph illustrates the application of auxiliary springs similar to those 
shown in Fig. 21 for the labial tipping of the roots of both maxillary lateral incisors. 
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pin arch sections, or with the edgewise appliance. Figs. 20, 21, and 22 illustrate 
a ease treated with the twin wire appliance. 

The twin wire and the edgewise appliances facilitate the movement of 
teeth in both extraction and nonextraction cases. Both have received con- 
siderable attention in orthodontic literature in recent years. These appliances 
are used extensively in my practice at the present time. Figs. 23 and 
24 illustrate various modifications in the application of the twin wire 
appliance, while Figs. 25, 26, 27, and 28 illustrate the improvement in lip fune- 
tion and dentition in a 19-year-old girl whose case was treated with edge- 


wise arches. 
Fig. 26. 


Fig. 28. 


CORRECTION OF EXCESSIVE OVERBITE 


. Through the years, there have been two schools of thought concerning the 
objectives for the correction of excessive overbite. On the one hand, there are 
those who have as their objective the intrusion of the incisor teeth. Accom- 
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plishment of this difficult task is attempted by various mechanical devices. 
The other method, more popular in recent years, is to allow the anterior teeth 
to function upon a bite block, leaving the buccal teeth out of occlusion in order 
that they may erupt to a new occlusal plane at a higher level. 


It is quite possible that, regardless of objective, there is a compensation 
in adjustment between anterior and posterior teeth. Then, too, if the arbi- 
trary limit set by the bite plate is greater than the physiologic limit per 
mitted by the musculature, there will be an adjustment of the teeth to that 
physiologic limit even after overtreatment. Those cases in which the curve 
of Spee has been decidedly flattened have been the ones which, in my exper! 
ence, have had greater stability following the removal of appliances. 

To discuss the subject of the correction of excessive overbite adequately 
would require a separate paper. The present discussion will, therefore, be 
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limited to modifications of the removable plate in conjunction with the thin rub- 
ber elastics punched out of rubber dam, as advocated by Oppenheim.’ This 
appliance is efficient in the correction of cases which have spacing or rotations 
of the anterior teeth accompanied by excessive overbite. Figs. 29, 30, and 31 
illustrate a typical ease in which this appliance was employed. 


Fig. 32. Fig. 33. 


Fig. 36. 


Various combinations of elastics and bite plates may be used, which fre- 
quently permit the correction of malposed anterior teeth while anteroposterior 
adjustment of the buccal teeth is in progress. Fig. 32 shows the elastic doubled 
around the labial surface of the lateral incisors and attached to a notch cut 
into the bite block to tip them lingually, while space is being made for them 
by a canine to canine coil spring on a twin wire appliance. Posterior movement 
of the maxillary right first permanent molar was accomplished by the labial 
arch section (see Fig. 17) simultaneously with the bite plate and the thin rubber 
élasties to correct the alignment of the maxillary anterior teeth. Fig 35 shows the 
application of the thin rubber elastic for the labial tipping of an inlocked right 
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maxillary canine (Fig. 34). The casting cemented to the canine was provided 
with a lingual hook over which the elastic was stretched and attached to a 
hook soldered to the premolar clasp of the bite plate. Labial pull was accom- 
plished by looping both strands of the elastic over the wire loop also shown, 
Fig. 36 shows the completed case. The application of these elastics to inter. 
cept possible transposition of mandibular laterals is shown in Fig. 37, while 
Fig. 38 shows further correction in the same case with the twin wire appliance, 


Fig. 37. 


Fig. 38. 


Finally, I wish to discuss briefly a newer appliance developed by Dr. 
Kesling which has been called a ‘‘positioner.’’ A similar retaining appliance 
was made for one case in my practice about fifteen years ago, but as it was 
made from soft velum rubber, the patient objected to it and it was replaced 
by a removable bite plate. 

About three years ago, after seeing Dr. Howard Strange’s splendid clinic 
upon this appliance, I began using a flexible acrylic for making these retaining 
appliances, and in one young patient this appliance has been used in the active 
treatment of the deciduous dentition. Careful records are being kept, and 4 
further report may be made at a later date. (Figs. 39, 40, 41, 42, 43, and 44.) 
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Fig. 39. 


Fig. 39.—Photograph of the anterior teeth of a girl aged 3 years, 8 months. The hori- 
zontal overbite (overjet) in this distoclusion case measured 10 millimeters. 

Fig. 40.—Photograph showing the relationship of the patient’s lips before the commence- 
ment of treatment. 

Fig. 41.—This photograph illustrates the flexible acrylic appliance used in the treat- 
ment of this case. Over a period of sixteen months, three other similar appliances were used 
made from casts in which the spacing of the deciduous anterior teeth was progressively in- 
creased to allow for jaw growth. 

Fig. 42.—This shows the dentition of the patient eight months after the discontinuance 
of the appliance. 

.  _Fig. 43.—This illustrates the improvement in the patient’s lips following excellent coopera- 
tion in myotherapy which in this case was carried out concurrently with mechanotherapy. 
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A ease in which a flexible acrylic. positioner was used in the treatment of 
the permanent dentition is shown in Figs. 45 and 46. The 19-year-old boy 
whose maxillary anterior teeth protruded approximately 8 mm. decided to 
have them extracted unless he received immediate orthodontic treatment. With 
the improvement in the relationship of his anterior teeth (Fig. 46), following 
eight months’ use of a flexible acrylic positioner, his mental attitude has im. 
proved and he has decided to retain his natural teeth. 


Fig. 45. 


Fig. 46. 


In conclusion, the breadth and scope of this paper has necessitated cur- 
tailment of discussion of important aspects of the subject. However, the 
curtailment of discussion is not intended to minimize the importance of the 
aspects omitted. Certain phases of treatment have been stressed as it is 
thought that they are sometimes overlooked. Two of the newer developments 
in mechanotherapy have been included in the hope that, with further study, 
refinements in them may be made which will make the task of the orthodontist 


in selected cases less arduous. 
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INVESTIGATION OF NEUROPATHOLOGIC MANIFESTATIONS OF 
ORAL TISSUES 


II. Tort PsycHosomatic BACKGROUND OF CERTAIN ORAL MANIFESTATIONS 
Report oF Five CASES 


Newton W. ME D.D.S.,* SAN FRANCISCO, CALIF., AND 
FREDERICK W. Heros, D.D.S.,{ Imoua, Cauir. 


UR continued investigation relative to neuropathic manifestations in oral 

tissues which was reported some time ago’ has resulted in additional evi- 
dence that the psyche, when subjected to emotional conflicts over long periods, 
becomes an important factor in causing a chain of somatic reactions which re- 
sults in pathologic changes. Such changes affect especially the neural, vascular, 
and endocrine systems which play such an important role in maintaining the 
proper function of dental tissues and their associated structures. 

While our main interest is directed toward the oral cavity, we, neverthe- 
less, have to keep in mind the general symptoms which appear and the structural 
changes which manifest themselves in other tissues, as they contribute toward a 
proper diagnosis of changes in the gingival tissues and have to be included when 
considering therapeutic measures. It seems an established fact that gingival 
stromatic dysfunction precedes or follows many clinical symptoms of a general 
nature. For example, many cases of bleeding gums, when investigated for 
underlying symptoms, do not present evidence warranting general therapy from 
an internist’s standpoint, and, yet, changes are undoubtedly occurring within 
the deeper structures which become more prominent as some syndrome pro- 
gresses. The presence of changes in the capillary system of the intraoral strue- 
tures, such as hemorrhea, and of gingival cytolytic phenomena undoubtedly in- 
dicates that these vulnerable structures are subjected to early catabolic processes 
of a disturbed tissue function which occur in other parts of the body as well. 
It is not reasonable, therefore, to consider oral tissues apart from other struc- 
tures of the body, for the very elements which support and contribute to the 
oral tissues are interrelated throughout the whole organism. Thus, it is evi 
dent that therapy, in many cases, has to be directed also toward structures other 
than oral ones to be of value to dental health. 

Further investigations of dysfunction of oral tissues may lead into fields 
quite remote from studies of dental structures and their function. Genetic 
studies, for one, may elucidate the background of inherited tendencies toward 
disease and the role which the genes play in cytomorphosis. From the study of 
genetics we find that a single cell during its process of growth foretells what may 
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be expected when the organism later develops. The human cell is a complex liv- 
ing and functioning unit whose inherited background presents, besides other 
characteristics, probabilities of favorable gene change down through the ages 
from one generation to the other. Also, it harbors in the chromosomal system 
certain fixed characteristics not easily changed which may prove detrimental to 
the developing organism. The chromosomal system and its component genes 
are transmissible elements which carry those certain characteristics which ul- 
timately aid in directing the future somatic and psychie activity of the com- 
plete organism. 

It is possible that genetic phenomena play a role in the pathologie changes 
occurring in dental hard and soft tissues. The processes of mental reaction un- 
doubtedly rely upon the mechanics of the stroma or, rather, it operates as the 
result of interaction of tissue cells. Thus, some syndromes of periodontal dis- 
turbances may be due to the ability of the genes to impart a certain develop- 
mental pattern from parent to offspring, resulting in weakened dental sup- 
porting structures. Patients who have tendencies toward mental maladjustment, 
nervousness, and other manifestations of psychoneurosis may present a diffi- 
cult dental problem. A patient, seen during the age range of 5 to 20 years, 
who is developing symptoms of alveolar recession and bleeding gums and who 
is emotionally unstable and inclined to be neurotic and apprehensive, and, in 
addition, is born of parents who show similar trends, does not offer a comforting 
prognosis for future dental health, especially if he is subjected to adverse en- 
vironmental influences as well. When psychotherapy has been successful in 
establishing a good adjustment to environmental conditions over a long period 
of time, we cannot but feel that some element of stimulation will somehow ulti- 
mately affect the genes, possibly by changing their position or possibly by bring- 
ing about other phenomena which may lead to the prevention of pathologic 
dental processes in succeeding generations. 

A point of interest is the possibility that fixation phenomena may be 
mechanized at the synaptic junctions of the brain, especially within the inter- 
relating networks which are present at the sensory synapses. Should these 
pathways, or a pathway, be strengthened to transmit more easily impulses which 
may lead to habit patterns and the latter promote psychopathologie syndromes, 
we are interested in determining whether and in what manner these pathways 
ean be broken down or changed either by psychotherapy or by electric or other 
shock therapy. 

It is quite evident that much more than mere treatment of local areas by 
antibacterials, caustics, astringents, surgical procedures, or instrumentation 
will often have to be undertaken if we are to administer adequately to a patient. 
Our observations indicate that patients having periodontal lesions may require 
certain forms of chemotherapy, such as local prophylaxis, vitamin and dietary 
‘orrection, and possibly certain drugs along with continued psychotherapy. 
Among other things, it is advisable to keep the patient informed regarding the 
dental picture to make him cooperative over a continued and prolonged period 
of treatment. He will need constant encouragement to reinforce himself 
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psychically against tendencies to revert to old habit patterns of thought and 
action. Psychiatry offers definite therapeutic advantages in certain dental cases 
provided it considers the symptomatology as a whole. In spite of good topical 
and psychic therapy, however, changes may become irreversible and processes 
of destruction such as gingival and alveolar resorption may become permanent, 

During the life cycle of an individual there is constant necessity for ad- 
justment, both mental and somatic, to numerous and various forces such as bae- 
teriologic, occupational, environmental, social, economic, love, and hate. Im. 
munity to bacterial invasion may be partly due to hereditary factors. Immunity 
might also be explained from a psychodynamic standpoint, namely, the influence 
of a stable mind upon the function of the somatic structures in such a way as to 
combat tendencies toward bacterial infection and catabolic changes. Certainly, 
there is enough evidence that mental stability fails to create symptomatic man- 
ifestations which have no organic basis. If we can correct the tendency toward 
psychosomatic symptoms by the application of proper psychotherapy, the patient 
will have an adequate weapon with which to fight infection and catabolic changes 
which might otherwise produce dental diseases. No doubt certain mechanisms 
play a role in and lead to some catabolic tissue changes which have their origin 
in psychoneurotic thought processes. Our objective should be to analyze and 
evaluate those factors and processes which, theoretically, appear normal but 
which, in fact, lead to changes in tissues through cellular depression and stimu- 
lation, particularly in the vasal system. 


Mechanics and chemotherapy are a means to an end in treating lesions, 
but it would seem advisable to begin education of the psyche preventively as 
early as possible in the life cycle. Psychologie training which is adjusted to the 
varying needs of children is important. Such education should be expanded to 
stimulate the parents in order to surround a child with proper environmental 
influence. 


It is necessary to study the organism as a whole to produce adequate results. 
Observation of the oral tissues is important for here we can see processes of 
structural destruction. The oral reticular structures, which include any of the 
soft tissues and the dental supporting gingivae and associated osseous alveolae, 
are regulated and controlled metabolically by at least three important elements: 
(1) the central nervous system; (2) the arterial and venous capillaries; and 
(3) the fluid substances transmitted by these channels. These components 
have as yet not been sufficiently correlated to draw conclusions as to their rela- 
tive position in producing periodontal pathologic manifestations. 

The arterial vascular system, including the finer capillaries, is subject to 
processes of contraction and expansion controlled by the central nervous system, 
and one of the exciting causes which produce such an effect is psychic dis 
turbance. Such manifestations as shock, thermal, chemical, electrical, mechan- 
ical, and hypnotic effects are other causes which produce vasoreactions; how- 
ever, these are usually of short duration, whereas excitement and depression 
are more prolonged phases, especially when resulting from faulty environment 
or from emotional conflicts, maladjustment of various types, ete. Effects of 
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short duration upon the vasocenters will usually fail to produce permanent 
damage. However, where long periods of emotional excitement or depression 
continue, even though in periodic waves, such effects are capable of producing 
permanent structural changes because the exciting causes leading to the emo- 
tional states are not easily reversed. Such damage may become fixed unless 
sme form of therapy intervenes to reverse the process. We have seen ex- 
amples of short-acting mechanisms, such as neuritis, resulting from carious 
teeth, the repair of which afforded immediate relief. Mechanical gingival ir- 
ritation, when relieved in time, also leaves no permanent structural changes. 
During longer periods of many months or years, emotional vaso effects have 
produced permanent tissue changes of pathologic significance, accompanied by 
purulent exudates from subgingival pockets as well as bacterial aggression due 
to deviations of the salivary pH from the normal. Vincent’s infection may be 
present whenever salivary changes occur so rapidly as to present a favorable 
media for bacterial growth. 

The greater number of patients who are under medical and dental treat- 
ment improve under suggestive and/or psychiatric treatment provided it is ad- 
ministered early enough to intervene during reversible periods and before ir- 
reversible processes lead to fixation phenomena. This may require, at times, 
almost constant and long-term treatment. Patients presenting evidence of bleed- 
ing gums, recession, and periodontic lesions, patients who have symptoms of 
obscure pain which have no organic basis, and even some cases of tic douloureux 
have been materially aided through adequate psychotherapy without chemo- 
therapy. 

We can safely say that in the cases which we have had under our observa- 
tion and care at the Napa State Hospital, psychotherapy has been the superior 
form of treatment, provided that the cause has been psychogenic and patients 
were able to cooperate. In these patients, we see fluctuations of periodic bleed- 
ing which coincide with their fluctuations of emotions and in these, regardless 
of medication or instrumentation, bleeding appears and disappears often in ac- 
cordance with their emotional reactions. We find such fluctuations in cases of 
Vincent’s infection as well. It was observed that where medication, especially 
of a general nature, has been instigated, such as vitamin fractional administra- 
tion in regulated dosage according to the requirements of the case, such cases 
first improve mentally and as their emotional balance is aided, their condition 
improves. Therefore, chemotherapy is important from two standpoints: first, it 
illustrates to the patient that something is being done for him and this is good 
psychotherapy in itself, and, second, it improves the mental or emotional progress 
of the patient by aiding in the metabolic re-establishment. As stated before, we 
do not necessarily feel that psychotherapy should be employed to the exclusion 
of chemotherapy or other corrective measures, but it certainly has a bearing upon 
forms of chemotherapy, dosages, and it does act as a tangible process in the 
minds of the patients during their adjustment to mental normaley. 

Our project has been to observe, study, and test a number of the patients 
at the Napa State Hospital who present continued phases of depression or ex- 
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citement psychosis with little hope of permanent correction. Of these, foyr 
cases were selected for illustrations (Fig. 1). In Fig. 2, A and B, we present 
the observations on an individual not hospitalized, but who had undergone long 
sieges of physical illness with neurasthenic manifestations, and in whom or. 
ganic dysfunction was coupled with emotional upsets. During periods of emo. 
tional stress, profuse bleeding of the gums was observed. In addition, two other 
cases are presented (Figs. 3 and 4) who are mentally and physically sound and 
on whom studies were made of the pH of their oral glandular secretion, for com. 
parison with the psychotic cases. 
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[Saliva ph =-—Emotior === Bieeding qums] 
Fig. 1.—Four graphs illustrating the changes in the salivary pH and in bleeding gums in rela- 
tion to the emotional status of the patient. (Cases 1 to 4.) 

In order to contrast cases of fixed psychosis with others not fixed, studies 
of some fifty cases were made from our office practice. These office patients 
complained of difficulties of adjustment to various emotional stresses which 
led to symptoms of nervousness, tics, defensive mechanisms, introversion, social 
maladjustment, diet irregularities, mild persecution tendencies, and other difii- 
culties favoring depressive states. All these cases, however, were reversible 
and have been free of symptoms of bleeding gums for over a year in some il- 
stances, and in other instances for shorter periods. The study in all the cases 
has been made especially regarding bleeding gums, saliva reactions, and bleeding 
time. 

In order to illustrate the results of our study, we have devised a system of 
graphs (Figs. 1 to 4). The graphic studies represent a weekly compilation of 
reactions of each patient and they are sections of a two-year case progress 
record. The curves represent the emotional status, changes in the pH of the 
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Fig. 2.—A, Graph showing the pH reactions of the parotid, submaxillary, and sublingual 
glands and oral mixed saliva, taken separately during the same period, thus each having the 
same curve for the emotional status (Case 5). B, A composite graph of A, 


817 
ur 

8 

n 
t 
1g 7.5 
7 
\/ 
6 
n- 55 Parotid Saliva ph \ 
75 
7 Ps ross 
NORMAL 

submexillary ond 

55 

“.. 
7S 
7 rs, 
= 
NORMA\ 
canes 
6 
5.5 
pars + 6 
A. 
| 
la- 
7.0 r 
1es ; 
7 
nts AA ~ 
ch ATTY 
ial \) \ 
6.0 
ble i 
in- 
5.5 
ses DAYS 1 2 s 5 
ing B. 
of 
of 
eSS 
the 


818 NEWTON W. MELLARS AND FREDERICK W. HERMS 


saliva, and the degree of bleeding of the gums, as each is related to the other 
both in time and degree of variance from a norm line. Saliva tests were made 
with nitrazine paper in which pH variables were compared with a standard 
colorimetric chart. Each variation represents one-half of one degree. We haye 
established the near neutral acid-alkaline point of pH 6.5 as the norm line from 
which the curves rise and fall. Where graph deflections from the norm oe. 
cur in bleeding gums, there will usually be seen a similar change in the emo. 
tional curve, although this may precede or follow the change in the curve rep. 
resenting bleeding phenomena by twelve hours or so. At times, the emotional 
curve quickly reaches a peak and will suddenly fall back to the norm line. 
whereas the curve representing bleeding will taper off slowly. However, gen- 
erally speaking, there is a close relationship in the amplitude of both these 
curves. 

The nitrazine tests were taken at four periods in a twenty-four-hour inter. 
val as follows: 7 A.m., 10 A.m., 2 P.m., and 7 p.m. In this manner, reactions were 
picked up at more than one period of the twenty-four-hour interval and the 
information was therefore more valuable. In each instance the nitrazine paper 
strips were placed individually against the orifices of the three salivary glands, 
separate tests made and compared with the standard chart. A difference was 
noted in the pH of the secretion of each gland. The reactions from the parotid 
were obtained at the orifice of Stensen’s duct, those of the sublingual and sub- 
maxillary glands at the orifices of the ducts of Rivinus and Wharton. As is 
well known, the ducts of Rivinus and Wharton are very closely associated and 
sometimes even join; therefore, separate tests were impossible. The third test 
was made of mixed saliva which was obtained from the posterior dorsal surface 
of the tongue. The graphs clearly illustrate the various types of saliva tested. 
Our investigations show that psychotic patients during a period of depression— 
a condition of emotional reaction in the patient which approaches sadness with 
feelings of hopelessness, inadequacy, and unworthiness—show concurrently a 
flattening of the pH curve. At such periods no bleeding occcurs. The latter 
is present during extreme peaks and then actual hemorrhage takes place. In- 
vestigation of patients of the excitement type, both at the hospital and in private 
practice, has shown that the phenomenon of bleeding gums often occurs in those 
who were not breast-fed in infancy and were subjected to emotional stresses 
due to unfavorable environmental circumstances within the family circle, where 
lack of parental harmony, love, and affection fails to establish an early sense of 
security and contentment. These patients usually carry over from the adolescent 
period to the adult the result of emotional patterns established early, and present 
difficulty in making emotional adjustments to many of the usual everyday prob- 
lems. 

The curve depicting emotions shows a close correlation with the one illus- 
trating the degree of bleeding of the gums and we feel that this is of diagnosti¢ 
value when looking for causes of bleeding gums. Patients who are high-strung 
and who present a variance between the emotional age and the intellectual age 
seem to form a class who are more susceptible to periodontic lesions. 
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We know that the salivary secretions are normally reflex in character. 
The center of their activation lies in the central nervous system, that is, in the 
medulla oblongata. Owing to the wide connections of the nerve cells in the 
entral nervous system, many types of stimuli may affect the salivary centers. 
Excitation may evolve from the sciatic, splanchnic, and vagal nerves. Psychic 
acts may also have a definite effect. Thoughts of food, fear, embarrassment, and 
anxiety may influence the salivary glands. There appears to be a change in the 
bacterial flora due to variations of alkaline and acid media in the saliva and 
such changes ean occur after psychic disturbances. 
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Figs. 3 and 4.—Graphs of the salivary reaction of normal individuals. 


The acid-alkaline factors of salivary reaction present an interesting study 
lative to the mechanism of action favoring bacterial flora of the oral cavity. 
We are aware of the two important enzymes normally present in human saliva, 
that is, ptyalin and maltase which are secreted especially by the parotid gland 
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and react. upon starches and sugars to convert these substances into maltose ang 
glucose; the latter are further acted upon as they pass into the stomach and 
the intestinal tract. Besides these enzymes there are others which exist as the 
result of bacterial action. An example of one is the enzyme of the lactobacillys 
which, by its action, converts sugar into acid. A number of acids and enzymes 
are found in the oral saliva, some due to the just-mentioned factors and others 
due to glandular activity. In some cases, the glands secrete substances which 
are quite strongly acid, sometimes reaching a pH of 5.5. If it is true that the 
oral glands secrete substances which differ in composition and pH according 
to the stimulus, and if some of the stimuli are psychic, then this could offer an 
explanation for the change in bacterial flora, depending on the presence of aeid 
or alkaline media. If the reaction of the saliva is more habitually alkaline, 
then a different type of bacteria will exist than if it were acid, ete. Our tests 
seem to indicate that emotionally disturbed people have a somewhat different 
balance in the acid-alkaline ratio than do normal people. To psychotic patients 
of certain types food is not desirable, psychie secretion is lacking, and eating 
is somewhat mechanical. 

The media for bacterial flora in vitro require somewhat more stringent con- 
trol as far as their acid-alkaline balance is concerned than do those of the oral 
cavity where bacteria seem to adapt themselves to wider ranges of pH. Un- 
doubtedly, other factors exist which are of more importance to favorable or un- 
favorable bacterial growth intraorally.. We have observed that Vincent’s or- 
ganisms living under a favorable pH condition in the saliva will many times 
completely disappear when changes occur in the emotional status of the pa- 
tient. We have not yet found a satisfactory answer to this phenomenon except 
as outlined. Further work in this direction is to evaluate the chemical factors 
more closely and also glandular secretions other than those of the parotid, sub- 
lingual, and submaxillary glands. We have made some electric tests of the 
saliva in vivo, and have observed variations both in resistance and current-gen- 
erating phenomena in different patients under different conditions. Amplifica- 
tion of microvoltages is necessary for this procedure and results are recorded 
by a sensitive galvanometer. This work is now in progress and is too new to pro- 
vide information of value at this time. However, we are looking for some 
factors other than variations in pH to explain why bacterial flora changes 
within the oral secretion. 

Some biopsy sections were made of gingival tissue to show the capillaries 
in cross section. However, this system of observation is inadequate for many 
reasons. The tissue undergoes many changes such as those due to the use ol 
anesthetics and of fixatives. Also cellular changes result from the death of the 
cells and the processs of cutting of sections distorts the tissues. Direct observa 
tion of the capillary loops as they exist in the living tissue in the mouth offers 
much more information and under more ideal conditions. For this procedure 
a microscope was arranged in such a manner that, with good lighting facilities 
on the field, direct observation was made of the capillary structures as they 
transmit blood and manifest various phenomena of bleeeding. We have found 
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that, on the average, there are between fifty and 200 capillaries per square 
millimeter. They are arranged in interecommunicating loops and the average 
lngth of the single capillary is from 0.4 to 0.7 mm., while their diameter may 
vary from 4 to 15 mp. The very narrow lumina have some difficulty in ac- 
cmmodating red cells and these have to be squeezed through with greater than 
ysual pressure. 

The capillaries which are of arterial origin terminate in exceedingly fine 
intercommunicating networks of an intricate pattern and are directly con- 
nected with, and become the starting points of, the venule capillaries. The ar- 
terial capillaries carry nutrition to the reticular cellular elements and the 
venules pick up and carry away the end products of metabolism. In this theater, 
s0 to speak, we see the drama enacted of periodontal disturbances, wherein the 
arterial and venous systems of capillaries fail functionally. 

In determining the exciting causes of dental reticular failure, we note the 
emotional phenomena of excitement and depression, particularly among the 
younger group of patients whose arteries are not sclerosed. Of course, as age 
advances, we find more evidence of capillary failure where arterial coats are 
infiltrated with caleareous deposits rendering them less flexible. This is one 
reason why cerebral rupture occurs where there is some element of raised extra- 
cerebral blood pressure and this, too, may be due to emotional factors. The 
younger age group is of special interest to us because of the greater possibility 
of reversing the processes of causal tensions wherever and however they exist. 

It has been established for some time past that some arterial and some 
venous capillaries are in a state of collapse in those areas where these finer 
structures predominate, and the gingival tissues and alveolar crests are within 
this group. Emotional excitation produces sudden extra pressures upon the 
fner capillary structures of both systems. When this occurs, the arterial 
capillaries can usually accommodate these sudden pressures by expansion, but 
the venous capillaries do not seem to be as responsive and subsequent rupture 
occurs at the terminal points of transference, resulting in venous seepage, which 
may be more or less due to excessive and continued pressure from behind, or to 
weakened capillary walls. Very probably the collapsed arterial capillaries 
cause lack of nutrition to the venules by not transmitting sufficient oxygen or 
nutritive fluids. 

We have divided patients into groups of those habitually excited and those 
habitually depressed, and have noted some phenomena peculiar to each. The 
patients belonging to the excited group offer symptoms of almost continued 
bleeding, extensive irregular changes in their oral pH favoring more pathologic 
bacterial flora, irregular recession of the alveolar crests, hypertrophy, redness, 
tenderness, lack of resistance, and purulent exudates from the gingival areas. 
These patients also complain at times of bad tastes in their mouth. The de- 
pressed group shows curves of the salivary pH which are mostly flat. Their 
gums show recession about the gingival areas which is usually quite regular and 
tniform, and there is little or no bleeding. The gums appear somewhat anemic 
pale. There is not much loose tissue; in fact, the recession of the gingivae 
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closely approximates the alveolus. The changes are of a more atrophic nature, 
apparently due to lack of nutrition. The collapsed arterial capillaries do not 
transmit fluid elements at all, or very little at best, and recession occurs to a 
level where the larger arterioles are in a better position to carry on an adequate 
nutritional role. 

If the process of resorption is allowed to continue without surgical inter. 
vention, the loosened tooth in itself becomes a factor in causing further re. 
sorption due to the fact that the periodontal membrane is continually pinched 
in such a manner as to upset the capillary system in the structure, thereby 
further reducing the nutritive supply to the surrounding supporting dental 
tissues. It can be established that dietary irregularities may be responsible 
for these changes; however, the cause of dietary irregularities may very well 
have @ psychic origin, and therefore become a cause. 


Fig. 5.—A transparent section of the jaw of a dog. The capillaries are white, the venules dark. 
(Courtesy of Mr. Rudolph Skarda, University of California Medical School.) 


To illustrate the arrangement of the vessels of nutrition to the mandible, 
we present a photograph of a transparent mandible with injected dyes in the 
arterial and venous systems (Fig. 5). These sections were prepared by Mr. 
Rudolph Skarda at the University of California Medical School. His work has 
established some revolutionary concepts of the arrangement of capillary struc 
tures in many organs and his technique and process enable one to view the 
relationship of one structure to another, adding greatly to the clarity and under- 
standing of the mechanics of the tissues. The particular specimen presented here 
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is that of the jaw of a dog. The injected blood vessels are outstanding, a gelatin 
and India ink being used for the veins and barium sulfate for the arteries, giv- 
ing the latter a white appearance. 

Whereas the soft tissues may have possibilities of reticular expansion as 
evidenced by hypertrophy, the hard structures are not so endowed. Should 
rupture occur in the capillary walls in bony masses during periods of vaso- 
dilatation or periods of metabolic weakness, emboli or infarcts may form which 
would obstruct mechanically the nutritive supply and thus favor resorption. 
We do not feel that bacteria as such are the only cause of capillary emboli, but 
also the failure of the capillary walls to tolerate stresses due to the various 
eauses outlined. .As far as the periodontal lesion is concerned, bacterial in- 
volvement appears to be a secondary matter wherein the weakened tissues af- 
ford a favorable background for their growth. Autolytic reactions within the 
lesions subsequent to resorption together with food occlusions furnish excellent 
media for bacterial growth. 

The findings presented have been the result of direct observation among 
the eases selected at the Napa State Hospital and also among some fifty cases 
observed during office practice. We find that time is required wherein to prove 
the results of psychic therapy from a dental standpoint. Those patients who 
have been successfully treated in office practice over a period of two years do not 
at the present time show evidence of further bleeding and the gingival sup- 
porting structures appear resistant and healthy at this time. The treatment 
of the latter patients consisted largely of suggesive psychotherapy, constant con- 
tact with them over long periods to prevent backsliding, and in some instances 
suitable vitamin fractional administration. Ordinary prophylaxis was under- 
taken, but no caustics, antibacterials, or astringent medication has been em- 
ployed. 

CASE HISTORIES 


Case 1.—White woman, aged 64, single, stenographer and clerk. 

General History—This patient entered the Napa State Hospital because of attacks of 
violence which increased in intensity. She became noisy, restless, dangerous and excited, al- 
though her previous disposition had been kindly, intermingled with occasional irritability. 
She had auditory hallucinations, delusions of persecution, thought her neighbors were trying 
to poison her, and insisted that strong odors and rank perfume came through the wall of the 
adjoining apartment. She would express her resentment by yelling and beating the floor with 
sticks, Upon examination she proved to have average mental capacity, had normal speech, 
exhibiting pressure of talk but no flight of ideas. She was perfectly oriented as to time and 
place. Her family history was irrelevant. During her childhood she had been exposed to poor 
eivironmental influences. Her physical examination was essentially negative, except for pro- 
fuse menstruation for the past few months. 

Dental History—Bleeding from all gingival areas with hypertrophy and redness in 
some. Recession of gums uneven about arches. Some cavities. Little saliva present. Poor 
mouth hygiene. 


Diagnosis.—Dementia praecox, simple. 


Casr 2.—White man, aged 52, ranch hand. 


General History.—This patient had been admitted to the Napa State Hospital on sev- 
tral occasions, He was a mental simpleton as revealed by his manner and acts. His past 
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history revealed that he was never inclined to study or to earn a living. He had been ag. 
dicted to sexual perversions for several years. Of his family history it could only be as. 
certained that his father used liquor to excess, thus creating unfavorable childhood surround. 
ings. During the hospital stays the patient was usually quiet but subject to restlessness gt 
times. He would then complain on many occasions, write letters to the physicians of the 
hospital asking for favors. He threatened suicide several times and also that he would stick 
pins into himself when his wishes were not gratified. At one time he attempted to escape from 
the hospital but was returned. 

Dental History.—Slight hypertrophy in some areas. Very little bleeding upon pressure 
at interproximal spaces. Recession fairly even about arches. No redness. Numerous cavities, 
Salivary accumulus at lingual region of lower incisors. Poor mouth hygiene. 

Diagnosis.—Mental deficiency with psychosis. 


Case 3,—White man, aged 45, divorced, sailor. 

General History.—This patient had had a normal childhood and had been an average 
scholar. He had worked on ships all of his life. He had been drinking for nearly twelve 
years before admission to the state hospital. When entering he was confused, disoriented as 
to time and place, and confabulated. He suffered from visual and auditory hallucinations. 
He had had a previous admission to the hospital in 1941, and had been paroled, but started 
drinking again and failed to make satisfactory adjustments. He cited his lack of employ- 
ment as reason for drinking. During his drinking spells he failed to eat properly and would 
fall into a daze or trance, walking around and not knowing ‘‘whether he was coming or 
going.’’ While a patient he was cooperative, helpful, and a good worker. 

Dental History.—Slight gingival hypertrophy. Gums anemic. Recession quite regular 
about arches. No bleeding. Many teeth lost. Good mouth hygiene. 

Diagnosis.—Korsakoff’s psychosis, alcoholic. 


CasE 4.—White woman, aged 55, divorced, cannery worker. 

General History.—This patient had been hospitalized on two previous occasions for at- 
tacks of violence during which she threatened to kill her sister. She was also restless and 
noisy and had delusions of persecution. Her family and past history were irrelevant except 
that there was poor adjustment to her surroundings during her childhood, especially to her 
sister. The patient admitted the use of liquor but denied the use of drugs. She had been 
married three times and had been divorced each time. Examination revealed that she was 
perfectly oriented and that she had an excellent memory for recent events. She believed that 
there was nothing wrong with her mentally. 

Dental History.—Bleeding surfaces about lower anteriors. Gums fairly firm. Slight 
hypertrophy in some areas. Irregular recession. Good mouth hygiene. 

Diagnosis.—Mental deficiency with psychosis. 


CasE 5.—White woman, aged 52, married, no occupation. 

General History.—This patient had never been in good health since childhood and suf- 
fered especially throughout her life from colds, sinusitis, tonsillitis, ete. Her general con- 
dition improved after vitamin therapy was instituted. This patient is highly organized ané 
nervous but has normal social adjustments in spite of the fact that in earlier life she had 
been unable to get along with her father and sister. Her chief interest lies in educational 
subjects. 

Dental History.—Profuse bleeding at emotional periods, some seepage at all other times. 
Slight irregular recession. Slight hypertrophy and redness. Periodic puffiness of the general 
gum tissues with sudden return to normal. No cavities. 

Diagnosis.—Neurasthenia with emotional upsets. 


COMMENT 


Our investigations to date indicate that periodontal disturbances evidenced 
by bleeding gums and recession of the alveolus and gingival crests are due 
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primarily to catabolic capillary changes leading to nutritional dysfunction of 
those tissues and that such phenomena have their origin often in psychie dis- 


turbances. 

The mechanisms of action seem to be influenced by psychie emotional dis- 
turbances over extended periods of time which, through the central nervous 
system, manifest an adverse effect upon the vasal centers and subsequently upon 
the nutritive capillary structures, disturbing the metabolic equilibrium of certain 
of the dental structures, namely, the tooth-supporting structures and free 
gingivae. 

Investigations of the free gingiva and the terminal crests of the alveolus 
disclose richly organized networks of capillaries which, because of their minute 
lumina, become subject to two sets of circumstances: (a) conditions which, 
through vasal stimulation, cause dilatation of the venule and arterial capillaries 
with rupture of the venules, hemorrhage, and hypertrophy of the reticula be- 
cause of pressure and distortion factors; (b) conditions which, through vasal 
depression, lead to atrophic changes, producing defective nutrition in the sup- 
porting gingival and alveolar structures and therefore causing the opposite 
effect of hypertrophy. The original capillary network of gingival areas is ex- 
tremely fine and delicate and the effect upon these areas, if vasal contractions 
oeeur, is resorption and recession of the structural gingival reticula from the 
normal anatomical position to a level where the larger arterioles, because of 
their larger lumina, take over the function of meeting the nutritional demand 
of the tissues. 

Other observations lead us to believe that the dental structures are not 
the only ones affected but that other mucous surfaces may be similarly influenced 
as evidenced by certain types of gastrointestinal, vaginal, and rectal bleeding, 
oeurring in otherwise healthy persons. Such phenomena may offer an ex- 
planation of the mechanism of action in gastric ulcer. 

Adverse bacterial flora does not seem to be the immediate cause of tissue 
lesions; its presence may be due to autolytiec media resulting from catabolic 
stromatie effects and deterioration of tissue nutrient caused by psychic syn- 
dromes. Further, the oral salivary cultures will change in accordance with 
salivary pH changes also brought about by psyehie syndromes. 

Further work is now in progress for the purpose of evaluating vitamin 
therapy among the juvenile group and also among some of the patients past 
0 years of age. In this investigation we hope to make a comparison on several 
points. One is to determine the tissue responses, if any, in the young as against 
the older group; second, we hope to determine whether the improvement of the 
psyche precedes or follows stromal changes; third, we wish to investigate the 
requirements and effect of dosages of various vitamin fractions and note vari- 
in age groups. 

SUMMARY 

Investigation indicates that patients who contend with emotional problems 
of any type are in the majority subject to gingival stromatie changes resulting 
in bleeeding gums and recession of the tooth-supporting structures. Psycho- 
therapy is important as a general therapeutic measure in correcting dysfunc- 
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tion due to vaso disturbances. Cases of bleeding gums are frequent in the 
juvenile group of patients and the exciting cause is both genetic weakness and 
poor early environmental factors. 

The mechanism of action lies within the networks of the capillary and 
venous terminal areas and relates to stimulation and depression of the sympa- 
thetic and parasympathetic systems over long periods of time. 

Most hemorrhages occur at the terminal points of the venules; they are 
probably due to unfavorable oxygen and carbon dioxide changes to both the 
endothelial cells of the capillary walls and reticular stroma. 


We are grateful to Dr. Theo. K. Miller, Superintendent of the Napa State Hospital, for 
his encouragement and aid in making the work possible at that institution. 
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CARIES PROPHYLAXIS BY OBSTRUCTION OF THE 
INVASION ROADS 


B. Gortuies, L.L.D., D.M.D., M.D.,* Dauuas, TExas 


T IS established that dental caries is produced by invasion of microorganisms, 
probably a Staphylococcus aureus, along nonobstructed organic invasion 
roads. Whether or not the invasion roads may be blocked by calcium deposi- 
tion from the saliva apparently depends on some unknown quality of the saliva. 
H. Eggers Lura from Denmark, in his revolutionizing studies on enzymes, 
found more than ten different enzymes in the saliva. The qualities of most of 
them point out that their purpose is the biologic cleaning of the mouth. It is 
probable that those cases of bad breath which have their source in the mucosa 
of the mouth may be traced back to a poor enzymatic quality of the saliva. 
Smelling of scrapings from the dorsum of the tongue will reveal the source. 

In addition to the property of enzymes which enables them to split dif- 
ferent products, Eggers Lura found phosphatase enzymes which govern the 
process of calcification. These enzymes may be the decisive components of the 
saliva which determine whether or not the organic invasion roads through the 
enamel will be open or obstructed. It is obvious that Nature can obstruct such 
organie invasion roads only by calcium deposition. People who are naturally 
caries immune are fortunate enough, apparently, to possess saliva of such qual- 
ity that it has deposited calcium in these invasion roads. This deposition seems 
not to be governed by the amount of calcium in the saliva but facilitated by 
the enzymatic action of a phosphatase. 

The principle of obstruction of the organic invasion roads by calcium depo- 
sition from the saliva governed by enzymatic action is apparently similar to 
that noted in the action of fluorine. Fluorine attracts calcium to a degree far 
stronger than iron attracts oxygen, as in the rust-producing action. Whenever 
organic invasion roads are fluorinized by coming in contact with water-soluble 
sodium fluoride, calcium from the surrounding fluids is attracted and the inva- 
sin roads are obstructed to some degree by the formation of water-insoluble 
calcium fluoride. To produce reliable obstruction by topical application of so- 
dium fluoride is rather difficult. One author carried on the experiments with 
topical application with the purpose of caries prophylaxis for two years and 
sueceeded in reducing the incidence of carries by about 30 per cent. 

We get quick information concerning the ability of a chemical to obstruct 
the invasion roads by testing its ability to desensitize sensitive dentine. Sensi- 
tivity of dentine and caries susceptibility are based on the same principle. 
In sensitive dentine the dentinal tubules must be obstructed, while in 
‘aries prophylaxis the lamellae and the prism sheaths of the enamel must be 
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obliterated. Sensitive dentine may be desensitized by a single impregnation 
with 10 per cent silver nitrate solution precipitated with a saturated calcium 
40 per cent zine chloride solution, which procedure we also use in caries 
prophylaxis. The 2 per cent sodium fluoride recommended for topical appliea- 
tion in caries prophylaxis has no influence whatsoever on sensitive dentine. We 
must realize that we can judge the action of a chemical in caries prophylaxis 
from the desensitizing effect of that chemical on sensitive dentine.* 

When the dentinal tubules are obstructed by calcium deposition and, as a 
result, opaque, nonsensitive dentine is produced, caries resistance is established. 
Arrested dentine caries, showing a hard, dark surface, is based on this principle. 
The primary consideration in such a condition is not the fact that the surface 
is polished but that the dentinal tubules are obstructed. Some carious cavities 
reach the pulp in no time, while others may remain open cavities for decades 
and not expand. Their walls have become opaque through a process of obstrue- 
tion of the dentinal tubules with calcium salts. The caries process has been 
walled off by a barrier of hyperecalcification, which is proved as such in the 
erenz-ray examination. 

The high acidophilous counts encountered in most cases of caries suscepti- 
bility are produced apparently by the possibility that clusters of microorgan- 
isms accumulate at the open entrances of the organic invasion roads. If these 
roads are tightly obstructed, no microorganisms can accumulate here and the 
acidophilous counts are low. So now when testing the ability of a chemical to 
produce caries resistance, we may use a different guide; instead of employing 
the acidophilous count, we may note the effectiveness of the chemical in ques- 
tion in desensitizing sensitive dentine. 

If a chemical can remove sensitivity of dentine quickly, it has the capacity 
of obstructing, and if it can obstruct the dentinal tubules it can also obstruct 
the organic invasion roads in the enamel. It was not realized until lately that 
the same chemicals were recommended, apparently independently, both for 
desensitizing dentine and for caries prophylaxis, namely, silver nitrate, zine 
chloride, and sodium fluoride. 

While the acidophilous counts give us secondhand information that there 
are a number of invasion roads open, a test of the quality of the saliva may 
give us firsthand information, that is, whether or not the quality is such as to 
be able to obstruct the invasion roads. If we surmise that the presence of a 
certain phosphatase in the saliva determines its ability to obstruct the invasion 
roads by calcium deposition, we will be able to find out whether or not this 
enzyme is present in a saliva. A saliva test for the enzyme will then show the 
presence of, or absence of, caries-immune conditions for any certain dentition. 
The work of Eggers Lura entitles us to hope that such a time is not far away. 


A number of misunderstandings which have caused considerable confusion 
should be clarified. Every dentist knows the slogan, A Clean Tooth Never 


*Lukomsky of Leningrad recommends lately 75 per cent sodium fluoride solution in glye: 
erin, which desensitizes perfectly and produces reliable caries prophylaxis. In order to avolt 
discoloration, we use new the combination of 40 per cent zinc chloride precipitated with 20 ie 
cent potassium ferrocyanide. The application of the latter must be repeated until the wh 
precipitation shows up on the pellet. 
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Decays. Parents and dentists often blame children with caries suscepti- 
bility for not keeping their teeth as clean as do children with caries im- 
munity. It is argued that the soft deposits on the teeth favor the development 
of dental caries. That attitude toward these poor children does not appear justi- 
fed. If we impregnate the teeth of a susceptible child without changing the 
habits of toothbrushing, we may observe that the teeth are by far cleaner. The 
obstruction of the invasion roads obliterates the footholds for any deposit, and 
the enamel washed by the saliva appears clean and shiny. Thus we have to 
change our approach. Soft deposits do not produce caries; but caries sus- 
ceptibility, caused by open invasion roads, facilitates the formation of soft 
deposits. 

The misinterpretation of the tenacious plaque proved fatal in the explana- 
tio of dental caries. It was correctly observed that caries-susceptible children 
may have tenacious plaques. They often stick to the tooth surface so strongly 
that it may be necessary to use a sealer in order to remove them, and they may 
form again very quickly in the same place. After a few months, we find a 
cavity in such a place. It was explained that plaques caused the formation of 
caries. The fact is that it is the other way around. An invadable lamella fur- 
nished the foothold for the formation of a plaque, which is fixed to the tooth 
surface by this foothold. Numerous histologic observations prove the correct- 
ness of this statement. If we remove the plaque and polish the surface, we 
have left the microorganisms in the entrance of the lamella intact. By pro- 
liferation, they form the plaque again at the same place. On the other hand, 
by impregnating this place thoroughly and obstructing the lamella, we can pre- 
vent the formation of a new plaque and the development of caries. Thus we 
see that in the case of the tenacious plaque, the susceptibility to caries, that is, 
the open entrance to a lamella, is primary and the formation of the tenacious 
plaque secondary. In teeth where all entrances to the lamellae are obstructed, 
no tenacious plaque can develop. 

In the same category belongs the sensitivity of some enamel spots to sweets. 
We know that there is no possibility for enamel to become sensitive. Such 
“sensitivity’’ apparently results from a lamella which is open all the way to 
the dentine and which rapidly conducts a sugar solution along its path. The 
change of osmotic tension at the dentinoenamel junction produces sensation. 
lf left alone, a cavity will soon develop in such a place, for the road is made 
palatable to microorganisms by sweetening. By impregnation we can remove 
such sensitivity, obstructing the lamella and thus preventing caries formation. 

The development of green stain has the same background. In this con- 
dition, green-stain-producing microorganisms apparently develop in the open 
fntrances of the prism sheath, mainly. If we polish away the green stain, it 
often comes back soon. We cannot remove the microorganisms from inside the 
prism sheaths. But if we impregnate the enamel after removing the stain, it 


does not come back. The living place for the microorganisms has been oblit- 
erated, 
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The principles involved in the obstruction of the invasion roads become 
clear ‘very slowly. Silver nitrate, zine chloride, formalin, and sodium fluoride 
were used for desensitizing dentine. Some success was achieved, it is true, but 
not complete success. Lukomsky from Leningrad, who recommended sodium 
fluoride for desensitization, had to go as high as 33 per cent in order to achieve 
desensitization of dentine. Such a high concentration of a very potent poison 
is out of question for use in an attempt to produce caries immunity in ¢hil- 
dren. We must realize that the action of sodium fluoride is due to its attraction 
of calcium into the fluorinized matter. Sodium fluoride does not coagulate 
protein. We may call that the sodiwm fluoride principle. Silver nitrate, forma- 
lin, and zine chloride do coagulate protein. The precipitation of silver when 
ammoniacal silver nitrate is used does not seem to increase the effect. The 
precipitated silver particles are apparently too small and too few. This coagu- 
lation of the protein matter we may eall the silver nitrate principle. If we 
coagulate with one of the above-mentioned chemicals and in addition produce 
a bulky precipitation, which is insoluble in water, we add to the silver nitrate 
principle the sodium fluoride principle. The desensitizing effect is propor. 
tionate to the extent to which these two principles are combined. In order to 
facilitate the penetration, we dry the tooth with benzoin and then moisten it 
with a 1 per cent solution of nacconol. In dentine we can judge the effective- 
ness by determining if sensitivity to cold water has disappeared. Younger 


found, in experiments during four years, a reduction effect on caries suscepti- 
bility of about 90 per cent. 
Nacconol powder is available at any store of the National Aniline Division. 


SUMMARY 


1. Whether or not the invasion roads may be blocked by calcium deposi- 
tion from the saliva apparently depends on some unknown quality of the 
saliva. 

2. People who are naturally caries immune are fortunate enough, appar- 
ently, to possess saliva of such quality that it has deposited calcium in these 
invasion roads. 

3. When the dentinal tubules are obstructed by calcium deposition and, as 
a result, opaque, nonsensitive dentine is produced, caries resistance is estab- 
lished. 

4. So now, when testing the ability of a chemical to produce caries resist- 
ance, we may use a different guide. Instead of employing the acidophilous 
count, we may note the effectiveness of the chemical in question in desensitizing 
sensitive dentine. 

5. A saliva test for the enzyme will then show the presence or absenc 
of caries-immune conditions for any certain dentition. 


COLLEGE STREET AT GASTON AVENUE 
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CARIES PROPHYLAXIS 


DISCUSSION 


William Roy Humphrey, Denver, Colorado.—It is a pleasure to discuss Dr. Gottlieb’s 
paper. J can think of no group that should be more interested in caries prophylaxis than 
the orthodontists because (although not mentioned by the essayist) the majority of our pa- 
tients are in the most susceptible age group. This brings me to the first point I wish to 
make: that age can be, and often is, a factor in varying the incidence of caries. As a clini- 
cian of several years’ experience (and I wish to discuss this paper as a clinician), I have 
seen many patients with marked caries susceptibility reach periods of comparative immunity. 
I am wondering if the studies of H. Eggers Lura, mentioned in the opening paragraph of 
Dr. Gottlieb’s paper, will not lead to the discovery that the saliva of such patients has 
changed and that the secret of natural immunity is brought about by a change in the com- 
position of saliva. 

It seems to me that the most important point in Gottlieb’s whole discussion is the fact 
that dental caries is produced by invasions of microorganisms along nonobstructed organic 
invasion roads, and that anything which in any way blocks such invasion roads reduces the 
incidence of caries. 

This brings me to a point of which I have been cognizant for many years; namely, the 
immunity to dental caries possessed by people living in areas supplied by fluorinated water. 
Recent literature is filled with this subject. However, we in Colorado, through the work of 
Frederick McKay, have long known that fluorine in some way produces relative immunity. 
The incidence of dental caries in Colorado Springs is, perhaps, among the lowest of any in 
the country. A case of rampant caries in a native-born child has never been reported. 
Similar statistics are produced by studies in other areas, depending on the amount of fluorine 
in the water. Fluorine concentration of from one and one-half to two parts per million, such 
as is currently found in Colorado Springs, seems to produce an immunizing factor without 
causing the brittleness of enamel which is seen in Deaf Smith County, Texas, where the fluor- 
ine content runs as high as five to six parts per million. 

In a discussion of caries of the teeth, the geographical consideration should not be 
overlooked. In areas such as Colorado Springs, the incidence of caries is greater in some 
groups than in others. This leads the clinician, at least, to believe that dietary factors are 
important. An optimum diet may provide an intrinsic defense, which, although not com- 
pletely known, may still have an important bearing on this subject. This work of Gottlieb’s 
seems to make it more difficult for me to subscribe to the acidophilus-bacillus theory. 

Persons living on an optimum diet should provide a better natural defense than those 
living on a diet rich in carbohydrates but lacking in other vital substances; and this defense, 
perhaps through the saliva, is the cause of the immunity rather than the lowered acidophilous 
count. It would seem from this work of Gottlieb’s that the carbohydrate in itself is not so 
detrimental as we have been led to believe in the past. It might interest you to know that 
some of my farm children have a higher incidence of caries than do the average urban chil- 
dren. This puzzled me for a long time; but after asking a good many questions, I found 
that the farm children with rampant caries came from the families of wheat farmers and 
lived on large tracts of land where farming was done by machinery, and there was no live- 
stock; there were no cows, chickens, or gardens. These children, although living in the coun- 
ity, were not receiving an optimum diet. 

I was very happy to learn today that Gottlieb’s group had probably isolated the bac- 
teria of caries. This was new to me; and as I listened to the report, the thought came to me 
that perhaps other bacteria might cause decay and that there might be more than one kind 
of decay. I presume a research man often wonders at the things that come into the mind 
ofa clinician, However, an analogous situation may be noted in diseases of the skin. For 
‘ample, there are the many papulosquamous eruptions seen by dermatologists which may be 
‘onfused with a secondary syphilis. To name just a few, there is pityriasis rosea, probably 
due to allergy; lichen planus, cause unknown, but probably a nervous condition; tinea versi- 
color, Microsporon furfur; and seborrheic dermatitis, caused by malfunctioning oil glands. 
All of these must be differentiated from secondary Treponema pallidum infections. 
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A suggestion might be given to the research men that more study be given to the 
caries immune. 

I think all of us present owe a deep debt to Dr. Gottlieb and his group. I, personally. 
am so much impressed with his caries prophylaxis that I am going home to meet with the 
Board of Directors of the Colorado State Dental Association, looking forward to the possi- 
bility of having Gottlieb with us at our next state meeting in the spring. I want the perative 
men with whom I work to know of his system because I believe that caries prophylaxis should 
be conducted by the operative men. Just as they do restorative dentistry, they should also 
control caries prophylaxis. In other words, I do not believe it has a place in orthodontic 
practice if the operative men will take it up. There should be no division of responsibility 
in the caries problem. 
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Inheritance of Malocclusion: By S. Edmund Stoddard, Placer College, Auburn, 
California, J. Hered. 38: 117-119, April, 1947. 


It seems to the author that there is a growing conviction on the part of com- 
petent specialists that heredity plays a role in the development of malocclusion. 
Davenport suggested that race mixture may be important. By such marriages, 
he envisioned the segregation of factors for he: ivy jaws and teeth and those for 
delicate jaws and teeth. The teeth, by forcing themselves into the smaller jaw, 
would distend the jaw and cause malocclusion. 

Castle mad out the total absence of such a situation in rabbit crosses in- 
volving large differences in size. 

Macklin and Moore, made a detailed study of the occurrence of malocelu- 
sion in identical twin girls. They concluded that, although factors such as diet 
and thumb-sucking might alter the shape of the jaw and the alignment of the 
teeth, the evidence is strong that heredity causes not only malocclusion but also 
the type of malocclusion. 

In the present study, malocclusion has been traced through three genera- 
tions. In the second generation one of their four children has protrusion of the 
upper front teeth. The others do not have the trait but it is exhibited in two 
of their children. It is possible, then, for the character to skip a generation. 
In the third generation, seven persons do not have protrusion of the upper 
teeth, but their mother has this trait. In the rest of the families, the character 
is transmitted directly from the father to his daughters and grandchildren. 

In one family, the trait behaves as an incomplete autosomal dominant. The 
failure of the trait to express itself in all individuals is accounted for by Mohr, 
who points out that, ‘‘Some dominant genes are so constant in their manifesta- 
tion that they always strike through. But a great many are very variable in 
their somatic effect so that numerous heterozygous individuals may be perfectly 
normal, ’’ 

It has become a genetic truism that no hereditary characteristic is ever 
dependent upon the action of a single gene. ‘‘The sum total of other genes in- 
fuencing the phenotype is frequently called the internal genetic environment 
(Tschetve rikow); or, if a main mutant gene may be discerned controlling a defi- 
nite character, the others, which all together form this genetic environment, 
are called modifiers. Thus, of course, each mutant gene may act as a modifier 
for any other, though such actions will not always become visible. But the more 
thoroughly the effects of individual mutant genes become known, the more the 
influence of the other genes becomes visible and may be expressed generally 
in terms of modifiers, if these modifying genes cannot be deseribed by a visible 
action of their own. (Goldschmidt. ) 

It may be possible that in malocclusion the mutated gene (or genes), acting 
In relationship with other modifying genes, gives us variable expressions of the 
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trait. Certain combinations of genes would result in more pronounced eases of 
malocclusion, while other combinations would give a lesser deviation from the 
normal. It is entirely possible that certain tissue elements which would be de. 
termined by hereditary factors might also be affected by environmental condi- 
tions. It has been shown in the genetics of plants and animals, including man, 
that with certain traits environment greatly affects the expression of the charae- 
ter. But it should also be borne in mind that in some families infants may have 
habits of finger-sucking, mouth breathing, ete., without ever developing teeth 
abnormalities. 

If the concept that hereditary factors for malocclusion are modified by 
numerous environmental conditions (including timely orthodontics) gives an 
accurate picture of the situation, the education of the general public as to the 
importance of the interaction of heredity and environment in the development of 
malocclusion of the teeth is of paramount importance. All parents having 
hereditary tendencies to malocclusion should make it a point to watch for the 
eruption of the first molar teeth of their children. At that time, and period- 
ically during adolescence, such children should have a check made as to their 
dental condition, so that prompt remedial action can be taken. 


Bone Age Studies in Children to Establish Diagnosis of Hypothyroidism: 
By L. O. Dutton, Ann. Allergy 4: 461, November-December, 1946. 


Since the determination of the basal metabolic rate in children is prae- 
tically useless, Dutton thinks that by far the simplest, least expensive, and least 
time-consuming test for hypothyroidism in children is a determination of the 
bone age by x-ray. It is also the most reliable evidence of the existence of this 
condition. The hormones chiefly concerned in the control of osseous develop- 
ment and growth are thyroid hormone, sex hormone, growth hormone, and the 
gonadotropie and thyrotropic fractions of the anterior lobe of the hypophysis. 
Prolonged disturbances in the elaboration of these hormones result in recog- 
nizable disturbances of epiphysial growth and development. In addition to 
bone age studies, blood cholesterol determinations may reveal hypercholes- 
terolemia as a confirmatory diagnostic aid. 


Epidemiologic Studies in Dental Caries. II. The Incidence of Caries Among 
Institutionalized Children: By Julian D. Boyd, M.D., and Virgil D. 
Cheyne, D.D.S., Iowa City, Iowa. J. Pediatrics 31: 306-321, September, 
1947. 


For several years, studies have been under way at the State University of 
Iowa under the joint sponsorship of the Departments of Pediatrics and ,Pedo- 
donties, of the Colleges of Medicine and Dentistry. The current report is based 
on the analysis of dental data from children living in six custodial institutions 
in the State of Iowa. Factors studied included the sex and age of the subject, 
the particular institution in which he lived, the duration of residence there, 
recent exposure to fluorine ingestion, dental hygienic practices, the extent of 
reparative dental therapy, and conditions of environment which were commol 
or peculiar to specific institutions. 

Statistically considered, the greatest reliability of data lies in the groups 
from the state institutions, particularly among those from 14 to 19 years of 
age. The symbol DMF is used to connote decayed, missing, or filled: each ex 
tracted tooth is considered to have had three carious surfaces prior to extrac 
tion. The basis for this assumption will be given consideration in the dis 
cussion of results. 
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The median caries extent was progressively greater in each successive age 
group, With an increment approximating one newly affected tooth surface each 
year. It is worthy of comment that no acceleration of caries progression rate 
was evident during the postshedding years. Among the various institutions, 
the median values for affected surfaces among those 14 to 19 years old ranged 
from the low of eight surfaces for the feeble-minded group to fourteen sur- 
faces for the boys from the industrial school. The median value for all sub- 
jects in that age group was ten affected surfaces. 

The incidence of extracted permanent teeth was negligible among subjects 
who had not completed the shedding of their deciduous teeth. Among the sub- 
jects who were 14 to 19 years old, there was an average incidence of 0.5 ex- 
tracted permanent teeth for each subject. 

Relatively few subjects had received reparative dental care. The degree 
of personal attention to the teeth also was variable both for. the individual 
and for the institution. The summated appraisal values for each of the six in- 
stitutions indicated that unsatisfactory mouths prevailed at a 7 per cent level 
in the best-rated institution, and at a 40 per cent level in the poorest. 


The institution with the highest median caries score stood highest as to the 
relative incidence of extractions, was second in number of subjects about me- 
dian as to oral hygiene, and next to the highest as to incidence of unfilled 
cavities. 

Caries incidence has been lessened through prolonged institutional residence. 
Those with the longest period of residence had the lowest increment value. This 
illustrates again the trend for caries progression to decelerate with prolonged 
institution life. 

In general, it may be said that the counts of L. acidophilus have ranged 
widely, with no apparent correlation between the number of organisms and the 
past or current state of caries advance. 

If it were true that initial caries resistance was due to fluorine ingestion, 
one would expect a low caries incidence among the younger subjects and those 
who had recently come from areas of possible fluorine supply. The data indi- 
cate, on the contrary, that these differences were not apparent, but rather that 
the longer the subjects remained in the institutions, the less rapidly their caries 
tended to progress. 


_It will be noted that initially the institution subjects tended to have more 
caries than did the public school controls; but during the postshedding years 
this trend was reversed. 


Undoubtedly, the differences between the contrasted child populations are 
greater than the data indicate. The DMF scores exaggerated the amount of 
tooth destruction actually present among these institution subjects, because the 
cavities as a whole were minimal in extent, frequently limited to pits and 
fissures, and with no apparent dentinal involvement. Nevertheless, such areas 
were included among the score of affected surfaces if there was any question as 
to the presence of enamel caries. Moreover, the exposed dentine in many open 
tavities was flintlike in consistency, giving the impression that caries had be- 
tome arrested. The incidence of extracted teeth was low, and some extractions 
obviously had been made not because of caries but because of periodontal dis- 
case In mouths where little or no caries was evident. Other teeth evidently had 
been extracted as a simple means of relieving the patient’s discomfort, without 
an attempt to conserve the tooth. The general status of the whole population, 
therefore made it more justifiable to score extracted teeth on the assumption 
that an average of three rather than five surfaces had been affected by decay. 

our interests in this study were directed toward tooth mortality rather than 
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toward caries, we would consider that the extraction of a posterior tooth neces. 
sarily led to the loss of five exposed surfaces. Since instead we are concerned 
primarily with the measurement of the extent of decay, it seems inexact to 
employ any arbitrary coefficient as a measure of the pre-extractive extent of 
caries in a given tooth; instead, it would be better in each instance to base the 
estimate on the collateral extent of decay in the remaining teeth. To avoid 
individualization, we have accepted an average of three affected surfaces for 
each extracted tooth; with consideration of the general dental status of the 
entire population included in our survey, this seems to be a conservative 
estimate. 

Of the subjects examined, few had received professional dental care other 
than the removal of offending teeth. The routine of toothbrushing was prac- 
ticed among these children, but with widely variable efficacy due to the limited 
capacity of the subjects to participate actively. 

From the preponderance of unfilled cavities among the total institution 
population, one must conclude that the lack of dental treatment had not, of it- 
self, led to the noteworthy furtherance of caries. In fact, this lack of dental 
care may tend to’lessen the apparent incidence of decay. This paradox is un- 
derstandable if one realizes that any filling of necessity must be larger than the 
area of caries it is designed to replace. Furthermore, in child populations 
where pits and fissures of the enamel are filled routinely as a prophylactic 
measure designed to prevent the development of decay in such regions, one 
cannot know whether such areas would have become carious if the prophylactic 
fillings had not been placed. Contrary to prevailing dental philosophy, one 
need not assume that all deep pits or fissures will lead to caries. In populations 
where conditions tend to retard caries, such supposedly susceptible areas may 
remain noncarious until they have become obliterated through attritional wear. 
Professional dental care does not prevent the development of new carious 
lesions, but it does serve to check its local advance and lessen tooth mortality. 

We observed a greater incidence of caries among girls than boys, but when 
studied in terms of posteruptive age of specific teeth, we could not relate the 
difference to the posteruptive age of the teeth. Instead, we attributed the sex 
difference to the poorer habits of eating encountered in girls. This institution 
study permits further exploration of sex differences in caries incidence. Among 
these children who were living under conditions of regimentation no sex differ- 
ence in caries experience could be established. Under institutional conditions 
of living the boys and girls ate the same types of food, and the children were 
given less opportunity to choose or to reject than is common in the average 
home. One may properly infer from this lack of sex difference that when such 
differences are encountered, they are due to living practices rather than to sex 
per se or to posteruptive tooth age. One may assume that if conditions of life 
are such that the trend toward caries is depressed, time will cease to be the most 
significant factor governing the extent of caries in the individual mouth. 


The socioeconomic status of these boys prior to commitment had not been 
favorable. In greatest number they represent dependent, neglected, or delin- 
quent boys, most of whom came from broken homes. Therefore, one may as 
sume that the caries found in their teeth reflected primarily their precommit- 
ment status. 

Current medical philosophy calls for the consideration of emotional factors 
as correlated to organic disease. Until there is evidence to the contrary, one 
cannot properly assume that prolonged emotional tension may not favor the 
development of caries. We have not studied specifically such interrelationship, 
but recognize this need for its further investigation. Under favorable cond! 
tions, one may expect lessening of certain tensions among children under ¢cus- 


— 


ABSTRACTS AND REVIEWS 837 


todial care. Such children have less stimulating environments than do children 
living in private homes, and likewise they have less personal responsibility than 
does the child who must carry his own initiative at home and at school. Though 
it is recognized that the atmosphere even in a well-managed custodial institu- 
tion fails to personalize a child and tends to dwarf his capacity for self-expres- 
sion, yet it avoids some of the emotional tensions which characterize home life; 
it is noncompetitive and predictable. Emotional tension and a sense of personal 
insecurity were present among the boys in the industrial school; these traits 
were least notable among the children in the institution for the feeble-minded. 
The mentally retarded child usually accepts the environment and protection 
offered by a good institution, and frequently is much happier there than he 
would be living in the average private home where he would be brought into 
competition with his more capable associates. 

An attempt was made to determine the characteristics of the diet in the 
four state-controlled institutions. A worker specially trained in dietetics vis- 
ited each institution, where she observed eating practices, collected menus em- 
ployed during considerable periods of time, studied the over-all consumption of 
key foodstuffs from records of purchase and production, and ecaleulated the 
apparent adequacy of intake of specific nutrients. Some aspects of that study 
have proved contradictory, and others are difficult to interpret. It was not 
uniformly possible to distinguish between foods eaten by inmates and those 
eaten exclusively by the employed personnel. One cannot make sure that con- 
ditions as they were observed were typical of those which prevailed at other 
times. Certain conclusions, however, may be deduced. There was little varia- 
tion from child to child in a respective institution as to the type of food each re- 
ceived. Children were trained and expected to eat the food served without 
waste. Each child ate three meals daily. Milk was supplied in fair abundance; 
in some instances it even comprised a disproportionate amount of the protein 
supply. Vegetables and fruits probably were offered in adequate amount, even 
though the variety might be slight. No child was deprived of an ample supply 
of calorific foods. A high proportion of the calories was derived from carbohy- 
drate sourees. Sugar consumption during the prerationing days had not been 
restricted. Because of the findings in earlier reported studies, the authors 
are inclined to attribute the lessened caries experience among these regimented 
children principally to factors associated with their intake and utilization of 
food. 

The incidence and extent of dental caries have been measured in 619 chil- 
dren resident in six custodial institutions. The caries scores of individual sub- 
jects and the average scores for respective institutions have been compared and 
contrasted with corresponding values reported for a general publie school 
population at successive age levels. 

_ Among the younger children, the institution subjects had a higher average 
incidence of caries than did the corresponding public school population, but 
during the postshedding period the average caries incidence was significantly 
less among the children who had lived for several years under institutional 
regimentation. Those who had lived longest under custodial care had the 
lowest median incidence of caries. No sex difference in caries extent was evi- 
dent. There was no relationship between the amount of prophylactic or thera- 
peutic dental care the children had received and their respective caries scores. 
he majority of the children examined had been given meager dental care, and 
many showed evidence of prolonged neglect of oral hygiene. 

_. The data presented in this report support the thesis that regimentation of 
living conditions may of itself modify caries experience, without evident rela- 
tion to intraoral environmental factors. The mechanisms which have led to 
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reduction of caries among these children have not yet been established. Hoy. 
ever, there is no evidence that the benefit can be attributed to the ingestion of 
fluorine, to reparative dental services, or to oral hygiene. These children re- 
ceived diets high in total carbohydrate content, and prior to the recent emer. 
gency the individual consumption of sugar had been high. 

It seems probable that the lessening of caries in these children may prop. 
erly be attributed to the constancy of environmental patterns, the freedom 
from certain emotional stresses, the regularity and constancy of food intake, 
and the regular inclusion in the diet of certain protective foods. Analysis of 
the diets employed in these institutions reveals that, though they did not meet 
all the standards for optimum nutrition, they were better and more constantly 
dependable in certain regards than those ingested by the average child. 
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News and Notes 


Meeting of American Association of Orthodontists, 
April 27, 28, and 29, 1948 


Reservations are coming in fast for the next meeting of the American Association of 
Orthodontists to be held at the Neil House, Columbus, Ohio, April 27, 28, and 29. Approx- 
imately five hundred room reservations have already been made. I urge you to write immedi- 
ately for accommodations. 

Monday, April 26, will be devoted to registration, golf, and a stag dinner at the 
Columbus Country Club. A floor show will provide the entertainment for the evening. 

The ladies, not to be forgotten, are arranging entertainment while the men are en- 
gaged. They are sure to be well cared for. The social event of the meeting will be the 
‘dinner dance’’ on Wednesday evening, with good food, entertainment, and all the trimmings. 
You cannot afford to miss this party. 

Dr. D. C. Miller, Chairman of the commercial exhibits, reports that twenty exhibitors 
have already reserved space. New equipment and materials are sure to attract your at- 


tention. 


(i 


Deshler-Wallick Hotel Neil House 


The scientific program, coordinated around the theme, ‘‘The passing of a patient through 
an orthodontist’s office,’’ is complete. Our essayists are men best qualified to discuss their 
particular assignment. Many new names will appear on the program this year, thanks to the 
research of Chairman George M. Anderson. 

A wide variation of clinical material is being assembled by Frederick W. Black, Chair- 
man. If you have a good clinic which can be presented, I am sure Fred will be pleased to 
hear from you. Address Frederick W. Black, Doctors Building, Cincinnati, Ohio. 

Again may I stress the importance of making your hotel reservations. Those desiring 
“ccommodations at the Neil House, write Mr. Paul Ringle, Resident Manager, Neil House, 
Columbus 16, Ohio. Those desiring reservations at the Deshler (only one-half block away), 
address Miss Katherine Winebar, Reservation Manager, Deshler-Wallick Hotel, Columbus 16, 
Ohio, or Dr. Fred R, Aldrich, Chairman of Reservations, Medical Arts Building, Columbus, 
Ohio, 

Ear. G. JONES, President. 
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NEWS AND NOTES 


Southwestern Society of Orthodontists 


The Southwestern Society of Orthodontists will hold its annual meeting in Wichita 
Kansas, Feb. 1, 2, 3, and 4, 1948. 
A tentative program up to the time of going to press is reported as follows: 
Dr. C. C. Howard, formerly of Atlanta, Georgia. The Biologic and Evolutionary 
Approach to the Orthodontic Problem. 
Dr. Alexander Sved; New York City. The Treatment of Malocclusions. I. The 
Mechanics of Appliances. 
Active phase: 
II. A. The Adjustment of the Occlusal Level. 
B. The Reduction of Maxillary and Bimaxillary Protrusions, 
Dr. Sved will discuss the merits of the various therapeutic measures and the 
problem of extractions. 
Dr. George Nagamoto, Kansas City, Missouri. A Group Clinic on Universal Appli- 
ances. 
The participants in ‘‘A Group Clinic on Universal Appliances’’ will be Dr. 
Francis M. Calmes, Dr. Harold K. Thompson, Dr. Leo Rogers, Dr. Earl R. Cumming. 
ham, and Dr. George Nagamoto. The extra table will be used for the automatic projector 
to illustrate with kodachrome slide or 16 mm. movie of the teehnique. 
The other part of the program, a paper on ‘‘The Significance of Present-Day 
Mechanical Therapy in Orthodonties,’’ will be illustrated with kodachrome slides. 
Dr. Dan C. Peavy, San Antonio, Texas. Prerestorative Orthodontics—Case Reports. 
Palmer, Martin F., Wichita, Kansas. Speech Disorders and Orthodontics. 


Pacific Coast Society of Orthodontists 


The Northern Section of the Pacific Coast Society of Orthodontists held a meeting 
in Spokane, Washington, June 30, 1947, at the Davenport Hotel, Dr. Paul Lewis presiding. 
The program was opened with the presentation by Dr. Donald C. MacEwan, ‘‘ Procedure 
for Caries Control.’’ 

For the round-table discussion, twelve cases in which extraction might be indicated 
were supplied by as many members. Every man present studied each case and recorded 
his opinion. Dr. Paul Lewis, acting as moderator, conducted a group discussion of each 
case which proved most helpful to the man presenting the case, and stimulated a most 
interesting exchange of ideas. 

It was unanimously agreed that this was the most interesting and enlightening 
round-table discussion that we have ever held in our section. 


A one-day meeting of the Northern Section of the Pacific Coast Society of Ortho 
dontists was held in Portland, Oregon, on Sept. 26, 1947, at the Benson Hotel. 

Dr. Harold Noyes, Dean of the University of Oregon Dental School, reviewed his 
observations of the orthodontic situation as a result of a conference with the dental com 
sultant from the Children’s Bureau in Washington, D. C. The chairman was instructed to 
appoint a committee to investigate this situation and make a report. 

It was fortunate to obtain an excellent movie on an ‘‘impression technique’’ pro 
cedure by Dr. Howard Lang, of Los Angeles, Dr. John B. Wilson of Pasadena, and Dr. 
Merton E. Hill of Fullerton, California, which was well received. The photography and 
sequence showed much planning and skill. After seeing the film twice, Dr. Allen Bishop, 
Dr. Emery Fraser, and Dr. Paul Lewis gave a practical demonstration of the impression" 
technique. 
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The grand finale was a round-table discussion of cases presented by the members and 
suests. This included cases which involve extractions for treatment, also mixed dentition 
eases in which it was felt that treatment was indicated and ones in which it was felt 
treatment was contraindicated at this time. 


The Central Section of the Pacific Coast Society of Orthodontists held a regular 
quarterly meeting Sept. 10, 1947, at the Alexander Hamilton Hotel, San Francisco, Cali- 


fornia. 

The questions previously submitted by the membership on the subject of the removal 
of tooth substance in the treatment of orthodontic cases were grouped under four headings: 
diagnosis, results of extractions, closure of spaces, and age for extraction. 

The answering of these questions afforded a very interesting program, which many 
of the members said was one of the best we have ever had, and they suggested more like it. 


The Southern Section of the Pacific Coast Society of Orthodontists held its regular 
quarterly meeting Sept. 19, 1947 at the University Club of Los Angeles, California. 

The program consisted of an afternoon and evening session with a social hour and 
dinner intervening as follows: 

Some Original Investigations Into Pressure Habits as Etiological Factors in Dento- 
facial Abnormalities. A. Vernon Fluhrer. 

Discussion of Dr. Fluhrer’s paper. Jesse A. Linn. 

The Orthodontists’ Pretreatment Responsibility. Dr. W. W. Demeritt, Pedodontist, 
Los Angeles, California. 

Caries Prevention and Its Relation to Orthodontics. Dr. J. Eugene Ziegler, Director 
of the Southern Section of the Dental Educational Program of the University of California. 

Vernon Fluhrer read from a manuscript, a copy of which has been filed with the 
Secretary of the Pacific Coast Society of Orthodontists. He reviewed the investigations 
on his subject to date, and gave a detailed and exhaustive report on his own investigations 
covering a period of the past five years. 

The essayist cited documentary evidence of the effect of pressure on osseous struc- 
tures, and discussed pressure habits as they affect the developing maxilla and mandible. 
His investigations have been primarily on sleeping postures and how they affect the dental 
structures. 

He has developed a photographic mechanism, fully automatic, which will take pictures 
of the patient at regular intervals during the sleeping hours. It is his hope that the con- 
tinued use of this apparatus will furnish abundant evidence which will be a valuable guide 
in the further study of this subject. 

His conclusions to date further reinforce the general contention of orthodontists that 
sleeping postures are an important etiological factor in dentofacial abnormalities. 

In discussing the paper, Jesse A. Linn suggested means of combating poor sleeping 
postures, and demonstrated a simple device which has been found very effective. 

Dr. Demeritt’s talk was accompanied by slides with which he illustrated the great 
need for a closer cooperation between dentists in an effort to educate the public in preven- 
tion dentistry. 

He stated that the large majority of orthodontic cases are completely ignored for 
two reasons: First, ‘‘lack of public education as to the benefits derived therefrom’’; 
second, ‘‘children are not seen early enough to diagnose and many times prevent dental 
ailments.’’ He feels that they should be seen as soon as they have teeth. 

The lecture ended with these words, ‘‘You, as orthodontists, are among the most 
respected of our profession; yours is the greatest responsibility. Therefore, you must be 
‘a leaders to show the great American public—the way—the truth—the light—to dental 
ealth,’’ 
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842 NEWS AND NOTES 


Dr. Ziegler’s lecture followed the social hour and dinner. He brought us up to date 
on the work of many investigators studying the problem of caries prevention. Dr. Ziegler 
called attention to the fact that although the material developed by a single investigator 
might not lead to definite conclusions, much conclusive evidence has been acquired by the 
correlation of the findings of many investigators. 


Northeastern Society of Orthodontists 


The Northeastern Society of Orthodontists (formerly the New York Society of Ortho- 
dontists) held its annual meeting Nov. 10, and 11, 1947, at the Walfdorf-Astoria Hotel, New 
York City. The program of the meeting was as follows: 

Problems in Orthodontic Treatment. Herbert I. Margolis, D.D.8., Boston, Massa. 


chusetts. 
Discussed by Richard A. Lowy, D.D.S., Chatham, New Jersey. 


Problems in Orthodontic Treatment. Henry U. Barber, D.D.S., New York, New York. 
Discussed by Leuman M. Waugh, D.D.S., New York, New York. 
Problems in Orthodontic Treatment. Frederick B. Noyes, B.A., D.D.S., Se.D., Chi- 
cago, Illinois. 
Postwar Progress in Clinical Photography. Walter R. Bedell, D.D.S., Poughkeepsie, 
New York. 


Memorial Program in Honor of Milo Hellman, D.D.S., D.Sc. 


Personal Recollections of Milo Hellman, John V. Mershon, D.D.S., D.Se., Philadelphia, 
Pennsylvania. 

Milo Hellman’s Studies in Evolution and Variation of Teeth, Jaws, and Face. William 
K. Gregory, Ph.D., D.Se., New York, New York. 

Milo Hellman’s Contribution te Physical Anthropology. Wilton Marion Krogman, 
Ph.B., M.A., Ph.D., Philadelphia, Pennsylvania. 

Milo Hellman’s Contribution to Orthodontics. Frederick B. Noyes, B.A., D.D.S., SeD., 
Chicago, Illinois. 

The Periodontist’s Evaluation of Orthodontia, I. Hirschfeld, D.D.S., New York, 
New York. 

Clinics 

1. Herbert I. Margolis, D.D.S. Supplementing paper. 

2. Henry U. Barber, D.D.S. Supplementing paper. 

3. Walter R. Bedell, D.D.S. Supplementing paper. 

4, J. A. Salzmann, D.D.S. The Application of the Maxillator in Taking Facial Meas- 
urements. 

5. Bercu Fischer, D.D.S. The Treatment of Class II, Division 1, Part 2, Mandibular 
Anchorage. 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold a luncheon meeting, prior to the 
Greater New York Dental Meeting, at the Hotel Pennsylvania on Sunday, December 7, 1947; 
at 12:30 P.M. Round-table discussion will follow. All members and interested dentists and 
physicians are invited to attend. 

At a recent meeting, the following officers were elected for the year 1947-1948: Dr. 
Sidney Sorrin, President; Dr. J. Lewis Blass, President-Elect; Dr. William M. Greenhut, 
Secretary; Dr. George A. Bruns, Treasurer; Dr. Allan N. Arvins, Editor. 

Address all communications to Dr. William M. Greenhut, Secretary, 124 East Eighty 
fourth Street, New York City. 
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NEWS AND NOTES 


Cuban Association of Orthodontists 


It has been announced that the Asociacion de Ortodoncistas de Cuba will give a 
course in orthodontics in the Orthodontics Department of the University of Havana during 
December, 1947, under the direction of Dr. Charles Tweed of Tucson, Arizona. 


Georges Villain Prize 


Dr. Allan G. Brodie of the University of Illinois has been awarded the Georges Villain 
Prize at the F. D. I. meeting in Boston. This award is of particular interest to orthodon- 
tists, inasmuch as the award is made for orthodontic contributions. The remarks of Dr: 
Henri Villain, Honorary President of the F. D. I., presenting the award, are herewith quoted 
on account of the general interest to the orthodontic specialty. 


‘‘Every five years, during the International Congress organized by the Federatione 
Dentaire Internationale, this prize is to be conferred on one of the most eminent prac- 
titioners in orthodontia or prosthetics. 

‘‘Tt is awarded today for the first time; the Executive Committee of the Federatione 
Dentaire Internationale, on the recommendation of a jury named for that purpose, has unani- 
mously selected from many other candidates Dr. Allan Gibson Brodie, a graduate in den- 
tistry of the University of Pennsylvania, Professor and Head of the Department of Ortho- 
dontia as well as Dean of the College of Dentistry of the University of Illinois, member of 
numerous scientific societies, and author of many reports and learned papers, the list of 
which is too long and too well known to be given today. 

‘‘As a Frenchman and brother of a man everyone loved and mourned, I am proud, 
my dear Dr. Brodie, in recognition of your wide contribution to the scientific and clinical 
development of orthodontics and of your remarkable work in that field, to present to you 
the Georges Villain Prize designating you one of the outstanding orthodontists of the world. 

‘May this award crown a life of labor and intelligence in the service of world-wide 
orthodontia. ’’ 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SurRGERY is the official publication 
of the American Association of Orthodontists and the following component societies. The 
editorial béard of the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY is composed 
of a representative of each one of the component societies of the American Association of 
Orthodontists. 


American Association of Orthodontists 


President, Eur) G. Jones - ~ -~ - ~ - - = = 185 East State St., Columbus, Ohio 
President-Elect, Lowrie J. Porter -~ - - - 4] East 57th St., New York, Y, 
Vice-President, G. Vernon Fisk ~ -~ - - - 818 Medical Arts Bldg., Toronto, Ont., Can, 
Secretary-Treasurer, Max E, Ernst ~ - - 1250 Lowry Medical Arts Bldg., St. Paul, Minn, 


Central Section of the American Association of Orthodontists 
President, Ralph G. Bengston - - 25 E. Washington St., Chicago, Ill. 
Secretary-Treasurer, Earl E. Shepard -- ~ 4500 Olive St., St. Louis, Mo. 
Great Lakes Society of Orthodontists 
President, 8. Stuart Crouch ~ ~ ~ ~ ~ ~ ~ ~~ 86 W. Bloor St., Toronto, Ont., Can. 
Secretary-Treasurer, C. Edward Martinek 661 Fisher Bldg., Detroit, Mich. 
Northeastern Society of Orthodontists 
President, John W. Ross ~ - - 1520 Spruce St., Philadelphia, Pa. 
Secretary-Treasurer, Oscar Jacobson ~ ~ -~ 35 W. 81st St., New York, N. Y. 
Pacific Coast Society of Orthodontists 
President, 8. B. Hoskins ~ ~ ~ ~ ~ ~ ~ ~ ~- Medical Dental Bldg., Portland, Ore. 
Secretary-Treasurer, Frederick T. West ~ -—~ - -— 870 Market St., San Francisco, Calif. 
Rocky Mountain Society of Orthodontists 


President, Henry F. Hoffman ~ ~ ~ ~ -~ ~ ~ ~- 700 Majestic Bldg., Denver, Colo. 
Secretary-Treasurer, Harry V. Banks ~- 1550 Lincoln St., Denver, Colo. 


Southern Society of Orthodontists 


President, Neil J. Leonard ~- - - -~ - ~ ~ ~ - ~~ Exchange Bldg., Memphis, Tenn. 
Secretary, Leland T. Daniel ~ ~ ~ American Bidg., Orlando, Fla. 


Southwestern Society of Orthodontists 
President, R. E. Olson. ~ ~ ~ ~ ~- 712 Bitting Bldg., Wichita, Kan. 
Secretary-Treasurer, Marion A. Flesher - - - Medical Arts Bldg., Oklahoma City, Okla. 


American Board of Orthodontics 


President, Oliver W. White 213 David Whitney Bldg., Detroit, Mich. 
Vice-President, Joseph D. Eby - - - - - - - - 121 E. 60th St., New York, N. ¥. 
Secretary, Bernard G. deVries - - - Medical Arts Bldg., Minneapolis, Minn. 
Treasurer, James A. Burrill 25 E, Washington St., Chicago, Il. 
James D. McCoy - - - - - 405 North Bedford Drive, Beverly Hills, Calif. 
Stephen C. Hopkins - - - - - ~- 1726 Eye St., N.W., Washington, D. C. 
Reuben E. Olson- - - - - 712 Bitting Bldg., Wichita, Kan. 


In the January issue each year, the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SUB- 
Gury will publish a list of all of the orthodontic societies in the world of which it has any ree 
o In addition to this, it will publish the names and addresses of the officers of such 80 
cieties. 
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INDEX TO VOLUME 33 


AUTHORS INDEX 


B 


BALLARD, MURRAY L., AND WYLIE, WENDELL 
L. Mixed dentition case analysis— 
estimating size of unerupted perma- 
nent teeth, 754 


BELL, BRooKS. President’s address, South- 
western Society of Orthodontists, 
413 
C 


Carey, C. W. Principles and mechanics of 
treatment with the sliding twin sec- 
tion mechanism, 1 

CorteTT, E. L. Mandibular incisor position 

relative to basal bone, 21 

Morris. Case report of complete 

anodontia of the permanent teeth, 

» 760 


CRAMER, 


F 


Dental caries in China, 85 

FISCHER, BERCU. Treatment of Class II, 
Division 1 (Angle). I. Occipital 
anchorage, 705 

Fisk, G. VERNON. Rational procedure in 
orthodontic treatment, 792 


FIELDS, ALBERT. 
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GoTTLigB, B. Caries prophylaxis by obstruc- 
tion of the invasion roads, 827 

GREENSTEIN, ARTHUR V. The advisability of 
extraction as a therapeutic aid in 
orthodontics: affirmative, 145 


H 


ligLey, L. B. Assumptions concerning ortho- 
dontic diagnosis and treatment, 738 

Hittin, GLENN R. Indications for the re- 
moval of impacted third molars at 
an early age, 302 

Howes, ASHLEY E. Case analysis and treat- 
ment planning based upon the rela- 
tionship of the tooth material to its 
supporting bone, 499 


J 


JACKSON, JOHN MATHER. A concept, a com- 
parison, a conclusion, 542 

JOHNSON, JOSEPH E. The use of the twin 
wire mechanism in the treatment of 
cases in which extraction is indi- 


cated, 582 
L 


LIPTON, Jacos C. Orthodontic procedures in 
gross dentofacial malformations, 325 
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MADDEN, C. K. The Johnson twin arch ap- 
pliance. I. The philosophy of treat- 
ment with the Johnson twin arch 
appliance. II. The procedure of 
treatment with the twin wire appli- 
ance, 420 

—. The Johnson twin arch appliance. III. 
The treatment of various types of 
cases using the Johnson twin arch 
appliance, 442 

MARGOLIS, HERBERT I. A basic facial pat- 
tern and its application in clinical 
orthodontics. I. The maxillofacial 
triangle, 63 

MELLARS, NEWTON W., AND HERMS, FREDER- 
IcK W. Investigation of neuro- 
pathologic manifestations of oral 
tissues. II. The psychosomatic back- 
ground of certain oral manifesta- 
tions, report of five cases, 812 

MURLLESS, FREDERIC T., JR. The correction 
of mandibular subluxation, 224 
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NAGAMOTO, GEORGE. Contraction coil spring: 
its uses and how to make it, 392 

NANCE, Hays N. The limitations of ortho- 
dontic treatment. I. Mixed denti- 
tion diagnosis and treatment, 177 

—. The limitations of orthodontic treatment. 
II. Diagnosis and treatment in the 
permanent dentition, 253 

NASH, FRANK W. Children’s dentistry and 
the orthodontist, 74 
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dontic procedures and appliances, 
109 


PRINGLE, K. E. Variations in response, 674 
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SicHER, Harry. The growth of the mandible, 
30 

SILLMAN, J. H. Changes in the dental arches 
as a factor in orthodontic diagnosis, 
565 

SMITH, DoyLe J. When to start orthodontic 
treatment considering age and rela- 
tive growth, 36 

STRANG, Ropert H. W. The advisability of 

extraction as a therapeutic aid in 

orthodontics: affirmative, 141 

ALEXANDER. A_ further study of 
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duction of bimaxillary protrusion 

without extraction, 363 
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Cleft palate and speech, 555 (B. rev.) 

Clinical orthodontics, basic facial pattern and 
application in, 631 

Comparison of extremes of natural variation, 
542 

Complete pediatrician, practical, diagnostic, 
and preventive pediatrics, 400 (B. 
rev.) 

Congenital malformation, prevention of, 626 
(Abst. ) 

Conservatism in orthodontic procedures and 
appliances, 109 

Constitutional and administrative bylaws, re- 
port of committee on, 167 

Contraction coil spring, uses and how to make 
it, 392 

Correction of mandibular subluxation, 224 
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Dental and medical practice, anatomy as 
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in China, 85 
prevention of, 462 
research on, 174 (N. and N.) 
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49 (Abst.) 
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malocclusion, relationship to vacuum-otitis 
media and use of dental splints 
during descent from altitudes, 
557, 766 (Abst.) 
medicine, annual seminar for study and 
practice of, 319, 405, 488, 560, 
628, 700 
practice, general, relations between ortho- 
donties and, 98 ( Abst.) 
research course announced, 701 
specialty laws, states with, 106 
Dentistry, an agency of health, 170 (B. rev.) 
children’s, and orthodontist, 74 
for children, 249 (N. and N.) 
restorative. A clinical photographic pre- 
sentation, 626 (B. rev.) 
‘the story’’ of, 696 (B. rev.) 
year book of, 1946, 625 (B. rev.) 
Dentist’s own business, 170 (B. rev.) 
Dentition, mixed, case analysis—estimating 
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754 


2aries 


SUBJECT INDEX 


Dentition, mixed—Cont’d 
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permanent, diagnosis and treatment in, 259 
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tic procedures in, 325 
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Deviations from normal dentition and ap- 
plied therapy, early recognition 
of, 771 
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SYMPOSIUM ON EIGHTEEN CASES OF BENIGN AND MALIGNANT 
LESIONS OF THE ORAL CAVITY, FROM THE ELLIS FISCHEL 
STATE CANCER HOSPITAL, COLUMBIA, MISSOURI 


Volume III 
Witson N. Burrorp, D.D.S.* 


INTRODUCTION 


HIS third symposium from The Ellis Fischel State Cancer Hospital serves 
to emphasize further the variety of lesions which occur in the oral cavity. 
Approximately 50 per cent of our patients with oral lesions first sought dental 
consultation; the dentist’s knowledge of such lesions is, therefore, of para- 
mount importance. His failure to recognize the malignant possibilities of the 


lesion accounts for an irreparable loss of time which closely parallels a low 
percentage of curability of these oral cavity neoplasms. The opportunity for 
the dentist to contribute to the successful management of oral malignancies 
is here. 


I. EXTENSIVE AMELOBLASTOMA 
Case 40, A. M., EFSCH No. 8880 


This 71-year-old white woman was first seen in the clinic on July 29, 
1946. Her history was very vague, but she stated that in 1911 she had first 
noticed a small growth on the outer aspect of the anterior lower alveolar 
ridge, and, ten years later, had had some teeth extracted. She stated that 
shortly before admission examination she had noticed some bleeding, appar- 
| ently from superficial ulceration due to trauma. She complained of no pain 
and seemed to have no difficulties other than those due to the size of the tumor. 
Her general condition appeared good for her age. 

Examination revealed a voluminous, lobulated tumor of the midline of 
the mandible and submaxillary region, measuring 13 em. in transversal diam- 
eter and 10 em. in height (Fig. 121). The lesion involved the midline of the 
mandible from one angle to the other and the submaxillary region down to 
the hyoid bone. The mass had pushed the tongue backward. It was smooth 
and had only a minor superficial ulceration. The outside consistency of the 
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121.—Case 40. 
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Fig. 122.—Case 40. Photomicrograph. Ameloblastoma with small areas of keratinization and 
cystic zones. (Moderate enlargement.) 


Fig. 123 —Case 40. Roentgenogram of mandibles showing many curvilinear to coarse areas 
of ossific to calcific density. 
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tumor was that of a cystic mass. However, at one point it was very resistant 
and seemed to arise from the mandible. The patient was admitted for further 
study and consideration of therapy. 

An aspiration biopsy of the mass was performed on July 30, 1946. 


Microscopic Description.—This was a typical ameloblastoma which revealed 
focal areas of squamous metaplasia of the reticular stroma (Fig. 122). 


Microscopic Diagnosis—Bone, mandible: Ameloblastoma. 

Roentgenograms of the chest revealed no evidence of pulmonary metastasis, 
The oblique of either mandible revealed a massive, cystic, roughly circular 
tumefaction measuring 18 em. in its greatest vertical dimension, and extending 
over the anterior two-thirds of the mandibular body. This mass elevated the 
tongue, filled the greater portion of the oral cavity, and eroded the alveolar 
margin of the maxilla. The mass was surrounded by an incomplete bony shelf. 
Throughout its contents were many curvilinear to coarse areas of ossifi¢ to 
ealcifie density (Fig. 123). 

Because of the tremendous size of the tumor and the obvious deformity 
if surgery were used, the patient was admitted to radiotherapy. She received 
1,000 r. to the right and left sides of the mandible through two 11 by 12 en. 
fields, using the following factors: 218 kv., 18 ma., 80 em. TSD, through 1 mm. 
copper and 1 mm. aluminum, for a period of twenty-three days. 

She was discharged Aug. 23, 1946, with no apparent regression of the 
lesion. She was asked to return in four months. 


Comment.—This patient had the typical long course of an ameloblastoma 
with symptoms lasting at least thirty years... The complete involvement of 
the horizontal rami is, however, distinetly unusual. For a lesion of this size 
in a woman of this age, surgery is contraindicated. The results of radiotherapy 
in this tumor will be particularly interesting to follow. 
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Il. ADRENAL NEUROBLASTOMA 
Case 41, J. B., EFSCH No. 8401 


This 2-year-old white child was first seen in the clinic on March 8, 1946. 
According to the parent’s story, the child had been normal in development 
and habits until about six weeks previous to our initial examination. The 
father stated that he noticed at that time what apparently was a small, non- 
tender node about 2 em. in diameter in the right submaxillary area. This had 
never been painful, but had enlarged progressively. Bilateral ecchymosis of 
the supra- and infraorbital areas became apparent about three weeks after the 
submaxillary swelling was first noted. The parents had noticed no extraocular 


Fig. 124.—Case 41. Photograph showing tumefaction in right face and ecchymosis of the right 
orbital region. 
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movements and said that only recently had they become aware that the child 
snored quite loudly while sleeping. The patient had had difficulty in swalloy. 
ing food other than liquids for at least four weeks prior to admission. 

Examination revealed a very pale child of approximately the normal state 
of development expected in a 2-year-old (Fig. 124). He showed bilateral 
orbital eechymosis and considerable enlargement of the right side of the face 
and neck. This tumefaction encroached upon the lower alveolus and appeared 
to originate within the cheek and extended to below the inferior ramus of the 
mandible, but did not appear grossly to invade posteriorly beyond the palato. 
glossal arch. This mass measured 8 by 6 ecm. in diameter and the buceal 
portion was somewhat blue-white in appearance and felt cystic. Immediately 
below this mass was a firm node, and another was present at the angle of the 
right jaw, both measuring 2 ecm. The heart and lungs were not abnormal. 
There was some pouching of the umbilicus which showed a rather slate-blue 
discoloration. There were bilateral masses above the inguinal ligament, as 
well as bilateral inguinal adenopathy, which was composed of 2 to 3 nodes 
each. These were moderately firm and tender. 

The patient was admitted for consideration of therapy. 


Fig. 125.—Case 41. Roentgenogram of mandibles showing soft-tissue tumefaction. 


Roentgenograms of the skull revealed osteolytic and osteoplastic changes 
in the component bones of the calvarium, especially in the vertex area. De 
structive changes were noted, involving the floors of both orbits and the in- 
ferior outer aspects of the right maxilla. There were also noted a thinning 
of the temporal process of the zygomatic bone on the right side and a diffuse 
increased density throughout all the sinus areas, including the ethmoidal 
labyrinth (Fig. 125). 
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Roentgenograms of the chest revealed an increased density of several of 
the ribs and vertebrae (Fig. 126). There was a variable increased density 
in the glenoid portions of both scapulae, and osteolytic and osteoplastic bone 
changes were present in the visualized portions of the humeri. There was a 
small amount of periosteal elevation in the proximal end of the right humerus. 

A scout film of the abdomen showed a diffuse increased density with 
obliteration of the kidney shadows, the psoas muscle borders, and the muscle 
deavage plane. 

Films of the lower extremities, including the pelvis, revealed extensive 
ysteoplastic and osteolytic changes in the component bones of the pelvis, the 
femurs, and both tibias. Periosteal elevation was present in the distal end 
of both femurs. 

On March 12, 1946, under a light ether anesthesia, an incisional biopsy 
of the right buccal mucosa was done. 


Fig. 126.—Case 41. Roentgenogram of a rib and sections of spinal processes showing increased 
density. 


Microscopic Description—This tumor could not be identified specifically, 
and a second biopsy of the buccal mucosa was done. 

Microscopic Diagnosis—Oral cavity, buccal mucosa: Malignant tumor, 
wnelassified. 

An incisional biopsy of the right inguinal node, on March 14, gave the 
‘same diagnosis of malignant tumor, unclassified. The tumor was very undif- 
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ferentiated and suggested lymphosarcoma. Neuroblastoma was considered be. 
cause of the clinical findings. This diagnosis was not made because no rosettes 
could be identified. 

Despite supportive teleroentgentherapy started on March 16, the patients 
course was progressively downhill, and he expired in the hospital on Mare) 
20, 1946. 

At autopsy, neuroblastoma of the right adrenal was found, with wide. 
spread involvement of lymph nodes, bones, and the retro-orbital region. 


Fig. 127.—Case 41. Photomicrograph showing rosette formation in the primary tumor of the 
adrenal. (Moderate enlargement.) 


Microscopic Diagnosis —Adrenal: Neuroblastoma (Fig. 127). 

Comment.—Because of the apparent involvement of the mandible, dental 
consultation was first sought, and varying opinions of dental cysts and amelo- 
blastoma were suggested. The diagnosis of this type of tumor can be made 
more easily on the basis of clinical and roentgenographie findings. Biopsy of 
the inguinal nede also ruled out a primary tumor of the oral cavity. The 
Hutchison type of adrenal neuroblastoma—the ‘classification under which it is 
clinically convenient to place this case—is characterized by its distant metas- 
tases to the skull and retro-orbital“region.2 It usually arises from the left 
adrenal but this does not necessarily follow, as shown by this case. Because 
of the striking clinical features, a knowledge of the Hutchison syndrome may 
be helpful in making a diagnosis of neuroblastoma. Whenever neuroblastoma 
becomes disseminated and involves bone, the prognosis is extremely poor. 
Radiation can be expected to give temporary palliation. 
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Ill, LESIONS OF THE TONGUE AND FLOOR OF THE MOUTH 


Introduction to Cases 42, 43, 44, and 45.—Carcinoma of the tongue and of 
the floor of the mouth is the most formidable lesion encountered in the oral 
aavity, and because of its location it presents a diagnostic problem to the dentist. 
The capacity of these lesions to metastasize early demands their immediate 
recognition. Many of these patients ascribe these lesions to rough teeth, or to 
ill-fitting dentures, and will seek dental advice. This represents a significant 
challenge to the dental profession. 


Case 42, W. P., EFSCH No. 3327 


Twenty years previous to admission on Oct. 3, ‘1941, this 61-year-old white 
man first noted a sore spot on the left dorsum of the tongue, which he de- 
sribed as a blister. It did not give any pain or enlarge for a period of ten 
years, but at that time he consulted his local physician because he had noticed 
sme growth of the lesion. His local physician burned the area with some 
liquid, but the results had been negative. The patient then sought consulta- 
tion elsewhere, but was told (without histologie confirmation) that he had 
leucoplakia. Approximately three months before our initial examination he 
felt there was a definite increase in the size of the lesion, and he therefore 
sought consultation at our clinie. 

Examination of the oral cavity revealed the remaining teeth to be in very 
poor repair. On the left middle anterior surface of the tongue there was a 
shallow, superficially ulcerated area measuring 2 by 1 em. in diameter, some- 
what red and granular in appearance, but with no induration of the lesion or 
the surrounding tissues. There were no palpable submaxillary or cervical 
lymph nodes. 

A biopsy of this lesion showed nothing but chronic inflammation, It was 
felt at that time that the patient’s best therapy was a rigid oral hygiene pro- 
gram, with total abstinence from tobacco. Consequently, all remaining teeth 
were extracted, and the patient was sent home. 

He was seen at three-month intervals until May, 1944, having had two 
negative biopsies in the interim. In May, 1944, the examination revealed a 
large indurated area on the left border of the tongue which, to touch, was 
strongly suspicious of carcinoma. A biopsy was taken and the patient was 
admitted for consideration of therapy. 

Microscopic Diagnosis —Oral cavity, tongue: Epidermoid carcinoma. 

This patient received 3,150 r. through two 8 by 6 em. fields, using the 
following factors: 200 kv., 15 ma., 50 TSD, and 1 mm. copper, 1 mm. aluminum 
filters, from May 26, 1944, to June 12, 1944. 
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On June 13, 1944, radium needles, 5 by 2 mg., were implanted longitu. 
dinally around the indurated margin of the lesion for a period of 100 hours, 
On June 17, 1944, these needles (5 by 2 mg.) were reimplanted in a transversal 
arrangement for a period of 100 hours. Sometime on June 18, one of these 
needles came out of the anterior part of the lesion, and it was not replaced, 
On June 21, the remaining four needles were removed, making a total of 1,798 
mg. hours of interstitial curietherapy. The patient received this total dosage 
of radiotherapy without any unfavorable results other than a very sore mouth 
and tongue. 

He was discharged on June 28, 1944. The tumor mass had disappeared 
and the area was covered with a necrotic false membrane. He was instructed 
to continue his mouthwashes and to return in two months. 

The patient was seen again in August and other than a minimal tender. 
ness on the left border of the tongue, had had no complaints. The treated 
area was slightly contracted with some induration due, most likely, to sear 
tissue. 

He was given a return appointment for October, at which time he was 
admitted for a prophylactic radical neck dissection. This was done on Oct. 27, 
1944, with no postoperative sequelae. Thirty-three lymph nodes in the sur. 
gical specimen revealed no evidence of tumor. 

Comment.—This case is particularly interesting from the dental stand- 
point, because the patient’s teeth were extracted and all source of oral irrita- 
tion was removed. However, in spite of our close observation over a period 
of three years, he developed carcinoma of the tongue. This was discovered 
at an early stage, for there were no lymph node metastases. It is now our 
opinion that since the patient has been followed closely for two years with no 
significant change, the primary lesion is in all probability sterilized, and the 
patient’s prognosis is good. 


Case 43, W. H., EFSCH No. 8928 


This 72-year-old white man was first seen in the clinic on Aug. 9, 1946. 
Two months previous to this date the patient noticed a small swelling on the 
right anterior floor of the mouth. This rapidly increased in size and he con- 
sulted his local physician. The lesion had never bled, but its tenderness had 
caused considerable discomfort to him when he attempted to wear his lower 
denture which he had had for approximately thirty years. 

Examination at the time of admission revealed a raised, well-indurated 
lesion in the right anterior floor of the mouth, extending to but not including 
the right anterior border of the tongue, and measuring 3 by 3 em. It was 
slightly excavated in its central portion and was superficially ulcerated in this 
area (Fig. 128). One soft node, probably inflammatory, was present in the 
right posterior submaxillary area, measuring 0.5 by 0.5 em. The patient was 
admitted for biopsy and consideration of therapy. 

Microscopic Diagnosis.—Oral cavity, floor of mouth: Epidermoid careino- 
ma, Grade II. 
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Roentgenograms of the chest revealed no evidence of pulmonary metastases. 


This patient received 2,050 r. for twenty-five days through a tangential 
feld 6 by 4 em. to the right cheek, and an 8 by 4 em. field to the right sub- 
maxillary area, using the following formula: 200 kv., 15 ma., 60 em. TSD, 
with 1 mm. copper and 1 mm. aluminum filters. On Sept. 16, 1946, radium 
needles (5 by 2 mg.) were implanted in a longitudinal position around the 
indurated margin of the lesion for a period of forty-eight hours. On Sept. 20, 
these needles (5 by 2 mg.) were reimplanted in a horizontal direction for forty- 
eight hours, making a total of 960 mg. hours of interstitial curietherapy. 


Fig. 128.—Case 48. Photograph showing carcinoma of the anterior floor of the mouth. 


The patient was discharged Sept. 23, 1946, with the expected soreness 
intraorally and erythema of the chin and skin overlying the mandible on the 
right side. He was asked to return in four weeks for a right total unilateral 
neck dissection. 

This patient was readmitted Oct. 21, 1946, for a right total neck dissection 
which was done on Oct. 28, 1946. Thirty-two lymph nodes found in the sur- 
gical specimen were negative. 

Comment.—Because of proximity and questionable extension across the 
midline of the floor of the mouth, this patient will be followed at frequent 
intervals for evidence of contralateral metastases. Interstitial curietherapy, 
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followed by neck dissection, is considered to be the treatment of choice for 
lesions in this anatomical position. At the time of the patient’s discharge, the 
primary lesion presented no signs of persistent or recurrent disease. Diag. 
nostically speaking, with the patient’s history of dentures for thirty years, 
this case was a dental problem. 


Case 44, C. G., EFSCH No. 7855 


When first seen in the clinic in September, 1945, this 62-year-old white 
man stated that in November, 1944, he had noticed what he described as a 
white blister on the lingual aspect of the left lower alveolar ridge. It grad- 
ually increased in size, and in April, 1945, he consulted his family physician, 
who gave him four treatments, two with some unknown caustic liquid, and 
two with the electric needle. 

Examination revealed a well-indurated, excavated, and ulcerated lesion 
in the left anterior floor of the mouth, measuring 4 by 3 by 2 em., and ex- 
tending well onto the ventral surface of the left anterior tongue, seemingly 
becoming a part of the left mandible. There was one palpable submaxillary 
node on the left, measuring 0.5 by 0.5 em. The patient was admitted for 
biopsy and consideration of therapy. 

A biopsy was taken on Sept. 6, 1945, and the microscopic diagnosis was 
epidermoid carcinoma, Grade I, of the tongue. This had apparently involved 
the tongue secondarily from the floor of the mouth. 

This patient received a total of 7,700 r. through four 6 by 8 em. fields, 
using 200 kv., 15 ma., 60 TSD, with 1 mm. copper and 1 mm. aluminum filtra- 
tion, in forty-four days. At the end of this treatment there had been a marked 
regression and the tumor was no longer visible. The only possible remnant 
of tumor that was palpable was in the floor of the mouth and adherent to the 
inner aspect of the mandible. 

- On Oct. 30, 1945, five 2 em. needles holding 2 mg. of radium were placed 
longitudinally and evenly around the area of induration in the floor of the 
mouth. These were removed Nov. 4, 1945, giving him a total of 1,200 mg. 
hours, interstitial curietherapy. As a complication of placing the needles in 
the floor of the mouth and tongue, the patient had a mild cellulitis of the sub- 
mental and submaxillary regions, which responded quickly to penicillin ad- 
ministration. At the time of discharge, Nov. 11, 1945, there were no enlarged 
nodes in the cervical region. 

This patient did not return to the clinic until January, 1946, and at that 
time there was no evidence of persistent or recurrent disease in the floor of 
the mouth or tongue. There was some induration of the left side of the floor 
of the mouth, but it was felt that this was due largely to fibrosis. There was 
no palpable submaxillary or cervical adenopathy. It was decided with the 
surgical service that this patient had a good chance of developing cervical 
metastases and was a good candidate for prophylactic neck dissection. He was 
given a return appointment for Feb. 18, 1946, to come in for a radical neck 
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He refused to keep any appointments until Aug. 7, 1946. Examination 
at that time revealed a radionecrotic ulcer in the left floor of the mouth at the 
site of the previously described lesion. This was indurated but seemed to 
represent only inflammation. There was no adenopathy palpable in either 
neck. He was advised to maintain a strict program of oral hygiene and to 
return in three months. He was last seen Oct. 30, 1946, at which time there 
was no evidence of persistent or recurrent disease and no palpable adenopathy 
in either cervical area. 

Comment.—This patient has gone one year since treatment and the ques- 
tioably metastatic node felt upon his first admission has disappeared. The 
possibility of cervical metastases developing is still present, however, and the 
patient is being examined as frequently as his cooperation will permit. If any 
nodes develop in the future, a therapeutie neck dissection will be done. We 
feel that the proper treatment of these lesions of the tongue and floor of the 
mouth consists of radiotherapy, followed by prophylactic neck dissection, be- 
eause: (1) 40 to 50 per cent of all patients without metastases develop meta- 
static spread later (a high percentage of cervical metastases develops within 
the first year) ; (2) many cases are lost through inoperability when operation 
is deferred; and (3) in a patient with involved nodes, the chance of cure is 
greater when operation is done prophylactically.* 


Case 45, J. A.. EFSCH No, 7589 


This 76-year-old white man was first seen in the clinic on June 15, 1945. 
He stated that two months before this date he had noticed a thickening of the 
right side of the tongue, which had increased rapidly in size, became ulcerated, 
and was quite painful. He consulted his local physician who assured him that 
it was the result of a stomach disorder. However, the obvious enlargement 
of the tongue lesion caused him to seek consultation elsewhere, and he was 
referred to this hospital. 

Examination of the tongue revealed an excavated, superficially ulcerated 
lesion in the inferior-anterior two-thirds of the right tongue, measuring 3 by 
2em. This extended anteriorly and mesially across the midline in the floor 
of the mouth for a distance of 0.5 em. There were no palpable cervical, sub- 
maxillary, or submental nodes at that time. The patient was admitted for 
biopsy and consideration of therapy. 

Microscopic Diagnosis——Oral cavity, floor of mouth: Epidermoid carcino- 
ma, Grade IT. 

Roentgenograms of the chest showed no evidence of metastases. This 
patient received external x-ray irradiation through four fields, using the fol- 
lowing factors: 200 kv., 15 ma., 60 TSD, and 1 mm. copper plus 1 mm. alumi- 
tum filtration, from June 21 to July 31, 1945. In field 1, 7 by 5 em., right 
cheek, the total dosage was 2,200 r. In field 2, 7 by 5 em., left cheek, the total 
dosage was 2,000 r. In field 3, 7 by 5 em., right submaxillary, the total dosage 
ae 2,000 r., and in field 4, 6 by 5 em., left submaxillary, the dosage was 


lor 
he 
ig- 
te 
a 
d. 
n, 
d 
yn 
X- 
ly 
yr 
d 
t 
e 
i 


14 Wilson N. Burford 


During treatment the expected soreness and epithelitis were encountered, 
and on July 21, 1945, for the first time, a small, freely movable, nontender 
but quite firm node, 1 em. in diameter, was palpated at the right end of the 
hyoid bone. This node remained unchanged throughout the course of therapy, 
On Aug. 6 impressions were taken of the upper and lower jaws to construet 
lead plates to protect the jaws from the interstitial curietherapy. 

This patient received 2,840 total mg. hours of curietherapy from Aug, § 
to Aug. 16, 1945. Extreme soreness and considerable radioepidermitis fol. 
lowed the treatment and the lesion decreased remarkably in size. Examina- 
tion upon. the patient’s discharge, Aug: 31, 1945, revealed a 1 em. node in the 
lower portion of the left submaxillary area. The node formerly felt in the 
right neck had disappeared. The patient was asked to return Oct. 1, 1945, 


Fig. 129.—Case 45. Photograph showing submaxillary and midcervical metastases from Cal- 
cinoma of the floor of the mouth. 


Examination at that time revealed his mouth to be very sore. There was 
an area of minimal induration present in the right floor of the mouth which 
could have represented only inflammation. There was a palpable node in the 
right neck, at the level of the hyoid bone, measuring 1 by 1 em., and a firm 
node in the left submaxillary space measuring 0.5 by 0.5 em. The patient was 
admitted for aspiration biopsy of these nodes, which was done on Oct. 5, 1940. 

Microscopic Diagnosis—Lymph node, submental: Epidermoid carcinoma, 
Grade II, metastatic. 

The patient was given a return appointment for four months, but the p0s- 
sibility of seeing him again was very remote. 
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He was again seen in June, 1946, at which time there was a complete 
induration of the right and left anterior floor of the mouth. There was an 
area of tumefaction in the right mandibular symphysis which was superficially 
ulcerated ; submaxillary metastases were present on the right, and a 3 by 3 em. 
right midcervical node was also found (Fig. 129). 

This patient was admitted for a possible combined resection of the jaw 
and neck dissection. However, with positive adenopathy present in both sides 
of the neck, a combined tongue, jaw, and radical neck dissection on the right 
and a radical neck dissection on the left would have been mandatory. The 
risk of this so far outweighed the possibility for survival that the patient was 
discharged with no return date. 

Comment.—This patient had a rapidly growing lesion of the floor of the 
mouth which did not present any palpable metastases until after one month 
of therapy. The primary tumor was apparently never sterilized. The rapid 
rate of metastases of this lesion made any hope for a cure remote. Only four- 
teen months elapsed from the time the patient noticed the first symptom until 
he was discharged as inoperable. 


Case 46, R. W., EFSCH No. 2433 


This 42-year-old white man was first seen in the clinic on Jan. 24, 1941. 
He gave a history of syphilis of long duration, having completed one and one- 


: Fig. 180.—Case 46. Photomicrograph showing numerous Langhans’s giant cells with 
tithelioid cells and lymphocytic infiltration. Acid-fast organisms were found within some 
ese giant cells. (Moderate enlargement.) 
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half years of treatment. Five months before our examination he noticed 
small ulcer on the dorsum of the tongue. He stated that this lesion had per. 
sisted and had gradually enlarged. There had been a rather marked weight 
loss and the patient gave a history of chronic, rather moderate alcoholism. 

Examination revealed a superficially ulcerated lesion in the right anterior 
tongue, measuring 0.8 em. in diameter. On palpation it was soft and though 
it had the appearance of a carcinoma, it did not feel like it. There were soft. 
palpable nodes along the carotid on both sides. 

This patient was admitted for biopsy and consideration of therapy. 


Fig. 181.—Case 46. Roentgenogram of lungs showing bilateral pulmonary tuberculosis. 


Microscopic Description—The changes present were compatible with tuber- 
eulosis. Acid-fast stain showed definite acid-fast bacilli, and in one area these 
bacilli were-in the giant cells (Fig. 130). 
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Microscopic Diagnosis.—Oral cavity, tongue: Tuberculosis. 

Roentgenograms showed a considerable amount of soft, dense, coarse to 
foeculent pulmonary infiltration in the superior four-fifths of either lung field. 
There were several ill-defined cavities in the superior portions of either lung 
feld. Pleural thickening was also preséht. 

Diagnosis —Bilateral pulmonary tuberculosis with associated cavitation 
(Fig. 131). 

The patient’s diagnosis was discusséd with him and he seemed quite anx- 
ious to apply for admission to a tuberctilosis sanatorium, He was discharged 
Jan. 31, 1941, and advised to report to his county health unit. His ultimate 
outcome is not known. 


Case 47, C. A., EFSCH No. 3689 


This 64-year-old white man was first seen in the clinic in January, 1942. 
He stated that he had first noticed a smfll scratch on the tongue about three 
years previously. He received treatment elsewhere to what was diagnosed 
as a canker sore, without any obvious results. The area persisted and slowly 
inereased in size. Ultimately, his county doctor referred him to this elinie for 
diagnosis and treatment. He stated that the area had never been particularly 
painful, and he attributed the lesion to his teeth which were extracted. 

Examination revealed an excavated lesion on the left lateral border of 
the tongue in its medial portion, measuring 1.5 by 1.5 em. It was superficially 
ueerated, and, upon palpation, it was surrounded by a moderate degree of 
induration. No palpable adenopathy was present in either cervical region. 
The patient was admitted for biopsy and consideration of therapy. 

Microscopic Description—There was no evidence of carcinoma. Beneath 
the uleerated surface there were many tubercles with typical Langhans’s giant 
cells. Inflammation was marked. 

Microscopic Diagnosis.—Tuberculosis. 

The Kahn blood test was negative. Roentgenograms of the chest revealed 
a considerable amount of coarse, dense, well- to ill-defined, at times confluent, 
pulmonary infiltration in either apex and, to a greater extent, in the infra- 
clavicular regions on either side. In the central portion of the infraclavicular 
region on the right, the infiltration amounted to almost complete opacity. 
Emphysematous areas were present in either apex. An irregular zone of in- 
creased translucency was noted in the lateral portion of the first anterior inter- 
space on the right. A small amount of pulmonary infiltration was noted 
throughout the middle third of both lung fields and in the right base. 

Diagnosis.—Bilateral advanced pulmonary tuberculosis, not stabilized, with 
associated fibrosis and probable cavitation (Fig. 132). 

The patient was referred to his local medical doctor to arrange for treat- 
ment elsewhere, and we have had no word as to his ultimate outcome. 
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Comment.—Some writers* state that tuberculous lesions of the mouth are 
extremely rare. Brodsky,® however, reported 28 cases of tuberculous lesions 
in 141 consecutive autopsies performed on tuberculosis patients, which is some. 
what contrary to the general belief. However, these cases (in all probability) 
represented advanced disease. Tuberculous ulcers of the oral mucosa ocey 
if that mucosa becomes infected by tubercle bacilli, either through erosion or 
injury. Cases have been reported® following trauma from a tooth extraction, 


Fig, 132.—Case 47. Roentgenogram of lungs showing bilateral pulmonary tuberculosis. 


Our two cases emphasize the fact that a tuberculous lesion of the oral mucos 
may be the initial finding in a far-advanced pulmonary condition. Clinically, 
these lesions present so many variations that a biopsy offers the best method 
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to differentiate carcinoma and syphilis. Tuberculous lesions of the tongue 
simulate carcinoma, but are usually more painful and softer than carcinoma. 
These are only relative points of differentiation. Biopsy will reveal a chronic 
inflammatory lesion which may suggest tuberculosis or syphilis. In tubereu- 
losis of the tongue (invariably secondary) there is very frequently advanced 
pulmonary tuberculosis, and acid-fast organisms may be present in the sputum 
or in the microscopic section. In syphilitic lesions the serology is invariably 
positive. 
Case 48, H. K., EFSCH No. 8663 

This 68-year-old white man was first seen in the clinic on May 24, 1946. 
He stated that about one year before he had noticed a red, painless area on 
the dorsum of the tongue in the midline of the anterior one-third. He con- 


- 133.—Case 48. Photograph showing lesion on the anterior third of the dorsum of 
tongue. 
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Fig. 134.—Case 48. Photomicrograph showing hyperkeratotic lesion of the tongue with intact 
basement membrane. (Low power.) 


Fig. 135.—Case 48. Photograph showing ——- of tongue two months following excision of 
the lesion. 
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sulted a physician who took a blood test and gave him eight intravenous shots. 
The lesion became whitish-gray in color and elevated. He gave a syphilitic 
history, with antisyphilitic treatment. 

Examination revealed a lesion involving the anterior third of the dorsum, 
centered in the midline, and measuring 3 by 1.5 em. in diameter. It was only 
superficially infiltrating and was elevated approximately 1 mm. above the 
dorsum of the tongue (Fig. 133). The anterior third of the dorsum was 
atrophic. There was no submental, submaxillary, or other lymphadenopathy. 
The patient was admitted for biopsy or excision. 

The lesion was totally excised on May 30, 1946. 

Gross Description.—An excised portion of mucosa and underlying muscle 
measuring 4 by 3 by 1.5 em. was submitted. It was elliptical in shape, and 
in its center was a raised ulceration showing circinate configurations, which 
was composed of many lesions forming portions of an are. The lesion meas- 
ures 2.5 by 1.5 em. 

Microscopic Description—Hyperkeratinization, hyperplasia, and chronic in- 
fammation were present. The basement membrane was everywhere intact. 
There was evidence of chronic inflammation but there was no change present 
which one could identify as syphilitic in origin, nor was there any evidence 
of carcinoma. 

Microscopic Diagnosis.—Oral eavity, tongue: Chronie inflammation (Fig. 
134). 

The patient was discharged June 3, 1946, with a considerable discoloration 
of the portion of the tongue from which the lesion was removed. He was 
given a return date for Aug. 23, 1946. 

He was last seen in September, 1946, at which time there was no evidence 
of persistent or recurrent disease and no palpable adenopathy (Fig. 135). He 
did have a slight impediment of speech, but not sufficient to cause him any 
embarrassment. 

Comment.—The possibility of this being a gumma of the tongue was con- 
sidered because of the syphilitic history of the patient. However, it is well 
to remember that microscopic findings do not rule out gumma. This lesion 
represented only a chronic inflammatory process, and the patient’s chances 
of a total cure are excellent. 


Case 49, C. S., EFSCH No. 8783 


This 78-year-old white man ‘was first seen in the clinic on July 1, 1946. 
He stated that nine weeks previously he had noticed a blister on the end of 
the tongue which caused him no trouble, but its increase in size forced him 
to consult his local medical doctor, who referred him to this clinic. He said 
he had had no pain or bleeding, and the only discomfort was an impediment 
in his speech. 
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Fig. 136.—Case 49. Photograph showing cavernous hemangioma on the tip of the tongue. 
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Examination revealed a pedunculated growth on the tip of the tongue, 
measuring 1.5 by 2 by 2.5 em. (Fig. 136). It was nontender and did not bleed 
when manipulated. There was no palpable adenopathy. The clinical findings 
were suggestive of hemangioma or of a benign papilloma; consequently, on 
the day of examination a simple excision was done in the elinic. The micro- 
scopic diagnosis was cavernous hemangioma of the tongue (Fig. 137). 


Fig. 137.—Case 49. Photomicrograph showing capillary hemangioma growing beneath intact 
overlying epithelium. Some of the capillary spaces are collapsed. (Moderate enlargement.) 


The patient was discharged with a return date for October, 1946, at which 
time there was no evidence of persistent disease, and he was asked to return 
in six months. 


Comment.—This was a bulky lesion, obviously benign, for which the simpl- 
‘st treatment by excision seemed the most practical. Sodium morrhuate, or 
any sclerosing agent, with its danger of necrosis and the difficulties of completely 
tradicating the lesion, would have been too time consuming. 


= 


IV. LESIONS OF THE MAXILLA 
Case 50, M. F., EFSCH No. 2369 


Lymphosarcoma of the Soft Palate 


This 71-year-old white man was admitted to the hospital on Aug. 5, 1946, 
complaining of a mass in the mouth which he had noticed two months previous 
to our examination. He had had no bleeding from the nose or mouth and 
there was no pain, but there was a concomitant deafness. 

Examination revealed a nonulcerated rubbery tumefaction of the left side 
of the soft palate at the insertion on the hard palate. The lesion extended 
somewhat toward the buccal mucosa. He was admitted to the hospital, and 
an aspiration biopsy was taken. 

Microscopic Description.—Replacing apparent salivary gland tissues were 
masses of tumor cells which had well-defined nuclei and prominent nucleoli. 
An occasional mitotic figure was seen. 

Microscopic Diagnosis——Oral cavity, palate (junction of hard and soft): 
Malignant tumor, unclassified. 

Roentgenograms of the jaw revealed no destructive bone changes. 

On Aug. 14, 1946, under endotracheal anesthesia, a resection of the left 
hard palate was performed. This procedure was planned to save approximately 
1 em. of the distal soft palate. 

Gross Description—The specimen consisted of the left half of the hard 
palate, including the nasal process, the maxillary bones, the floor of the max- 
illary antrum, and soft palate. At the junction of the hard and soft palate 
was a grayish-red, somewhat soft tumor mass, 2 by 1 by 1 em., which had 
been cut in many places. This apparently did not extend through the area 
of excision. 

Microscopic Description—Beneath the overlying epithelium very cellular 
tumor was present. This tumor was made up of cells with fairly large nucle! 
and prominent nucleoli, eosinophilic cytoplasm, and there were many mitotic 
figures. Remnants of salivary gland could be seen. Apparently salivary gland 
was not taking part in the genesis of this tumor. From the sections, it was 
felt that the tumor had been incompletely excised. 

Microscopic Diagnosis——Oral cavity, palate: Lymphosareoma. 

The patient’s postoperative course was uneventful and he was discharged 
Aug. 28, 1946, with a return appointment for Sept. 16, 1946. 

Examination at that time revealed the oral defect to be in excellent con- 
dition, with the entire area epithelialized. His chief complaint was a severe 
pain in the left face, radiating into the region of the left ear. He was givel 
a prescription for sedation and asked to return in two weeks. 
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This patient was examined Sept. 30, 1946, at which time he complained 
of the pain noted at the previous examination. The pain apparently followed 
the distribution of the ophthalmic and maxillary branches of the trigeminal 
nerve. Aleoholiec injection at the infraorbital fissure gave only temporary 
relief. He was asked to return in one month. His last examination, in Octo- 
ber, 1946, revealed no evidence of persistent or recurrent disease, and he was 
asked to return in three months for consideration of a dental prosthesis. 

Comment.—The original aspiration biopsy demonstrated that this lesion 
was a malignant tumor, but it was not sufficient to permit a true classification. 
In retrospect, an incisional biopsy would have been adequate for recognition. 
The poor delineation of a lymphosarcoma in this location, and its frequent 
recurrence after surgical excision makes this particular lesion difficult. For 
these reasons, this patient is being examined at frequent intervals, and if he 
presents evidence of local recurrence or eervical metastases, he will undergo 
an intensive course of radiotherapy. This lesion is of dental significance be- 
cause of its location and its relation to the fit of his denture. At the time 
of his last visit, this patient brought his denture for a possible prosthesis. 
For the first time he told us that he had had his local dentist relieve the den- 
ture because of the tumefaction in his soft palate. 


Case 51, L. L., EFSCH No. 8789 


Epidermoid Carcinoma of the Maxillary Antrum 


This 69-year-old white man was first seen in the clinic on July 1, 1946. 
He stated that in January, 1946, he had first noticed a swelling in the right 
side of the face, which was painless but hard. He consulted his local dentist 
and was told that he had an abscessed tooth. His dentist drilled an upper 
right incisor, but this failed to yield pus. The two right incisors and cuspid 
were then extracted, but the swelling persisted. Shortly afterward, his right 
eyelid began to ‘‘roll out’’ and he consulted his local physician, who tried 
various remedies with no apparent results. There was no discomfort, except 
for an irritation to the right eye, until May, 1946, when he noticed an obstrue- 
tion in the right naris. This was not particularly incapacitating because the 
left nostril remained open. However, he did consult his local physician and 
was referred to this clinic. 

Examination revealed a raised, firm tumefaction which extended 2 em. 
anteriorly to the ear, to the nose on the right, and from the lower eyelid to 
the upper lip (Fig. 138). There was no involvement of the left side. The 
right tumefaction was symmetrical and pushed the nose to the left side. 
The center of this lesion was a bluish, soft area, raised 1.5 em. above the other 
‘umefaction which was covered with normal-appearing skin. Examination of 
the mouth revealed a right-sided tumefaction of the hard palate. There was 
to palpable cervical adenopathy. The patient was admitted for further studies 
and consideration of therapy. 

An aspiration biopsy revealed epidermoid carcinoma, Grade II, of the 
night maxillary sinus. 
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All remaining teeth in the upper and lower jaws were extracted. 

Roentgenograms of the skull revealed an extensive destructive process 
involving the floor of the orbit, the zygoma, the greater portion of the antrun, 
the right nasal bone, with associated infiltration into the ethnoids. <A diffused 
increased density was present throughout the antral region (Fig. 139). 


Fig. 138.—Case 51. Photograph showing firm tumefaction in the right cheek from carcinoma 
of the antrum. 


This patient was given radiotherapy from July 8 to Aug. 22, 1946, to two 
fields. The first field, anteroposterior right superior maxillary region, started 
as 8 by 8 em. and was gradually reduced to 6 by 8 em. To this field he 
received 3,375 r. in 43 days. To the second field, started as 7 by 8.5 em. and 
reduced gradually to 6 by 8 em., he received 3,550 r. in 46 days. The formula 
for both these fields was 200 kv., 15 ma., 60 TSD, with 1 mm. copper and 1 mm. 
aluminum filtration. 

During the course of therapy there was a marked regression of the tumor 
with ulceration and perforation into the maxillary sinus. He developed a wide 
area of radioepidermitis over the tumor. 

_ _He was discharged on Aug. 27, 1946, with a return date in two months. 
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Comment.—Because of their intimate relation to the dental structures and 
nerves, the first symptoms these tumors may present will closely simulate an 
abscessed tooth and, as in this case, the patient will seek dental consultation,’ 
An early diagnosis of these lesions in the maxillary antrum would be diffieylt 
because of the hidden cavity in which they form. But what may seem at first 
to be a simple periapical abscess does have, as this case illustrates, many malig. 
nant possibilities. 


Case 52, J. A.. EFSCH No. 8488 
Verrucous Carcinoma of the Hard Palate 


This 61-year-old white man was first seen in the elinie April 5, 1946. He 
stated that he had been suffering from an extensive ulceration of the right 
side of the hard palate for three and one-half years. He had tried various 
home preparations, but with no apparent results. 


Fig. 140.—Case 52. Photograph showing verrucous-type carcinoma in the right palate. 


Examination revealed a lesion involving the entire right buccal mucosa 
with evidence of inflammation extending to the inner border of both lips. 
There was a whitish area of granular ulceration on the posterior right hard 
palate, extending from the midline of the palate to the erest of the right 
alveolar ridge, measuring 4 by 4 em. At no point was there any bleeding or 
rough granularity (Fig. 140). The patient was admitted for biopsy and con- 
sideration of therapy. 

Microscopic Diagnosis.—Oral cavity, hard palate: Hyperkeratinization, hy- 
perplasia, and chronic inflammation. 

On April 11, 1946, this patient had excision of the verrucous lesion of the 
hard palate, with cauterization of the right buccal mucosa and right com- 
missure of the lips. 
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Gross Description—The specimen was an ovoid excision measuring 2 by 
9em. One-half of the excision showed a papillary overgrowth which was 
white in color with areas of hemorrhage. It was firm. The remaining half of 
the excision revealed a white plaquelike area of infiltration which was very re- 
sistant. The lesion was present to the limits of the excision. 


Microscopic Description.—There was marked downgrowth of the epithelium 
without any evidence of a break-through of the basement membrane. 
Microscopic Diagnosis.—Oral cavity, hard palate: Verrucous carcinoma. 


This patient was placed on frequent mouth irrigations and allowed to 
return home on April 15, in spite of the expected swelling and soreness. It 
was felt that strict oral hygiene was the only management necessary. 


He was last seen July, 1946. Examination at that time revealed an area 
of exposed alveolar ridge on the upper right side. There were small areas of 
leucoplakia still present on the right buccal mucosa. He was advised to main- 
tain a strict program of oral hygiene and to return in three months. 


Comment.—This lesion was of long duration and—as in most verrucous- 
type carcinomas—it was well localized, had invaded only contiguous tissues, 
and had not metastasized. Because of their tendency to remain localized, 
excision of these tumors seems to offer the best therapy. This patient will 
be followed at frequent intervals because of the extensive leucoplakia involv- 
ing the right buccal mucosa. 
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V. SALIVARY GLAND TUMORS 


Case 53, C. G., EFSCH No. 8685 


When first seen in the clinic, June 3, 1946, this 53-year-old white woman 
gave a history of having had a nonulcerated lesion within the left bucea] 
commissure which had been excised fifteen years previously. In 1940 she 
noticed a tiny nodule in the left submaxillary space. This caused her no dis. 
comfort until 1945, at which time an increase in its size became apparent, 
At no time had there been pain. 


Fig. 141.—Case 53. Photograph showing a mass in the posterior left submaxillary fossa. 


On examination there was a small sear barely visible within the left buccal 
commissure. The mucosa was not atrophic and there were no patches of leuco- 
plakia. The posterior left submaxillary fossa was occupied by a nodular, 
nontender, freely movable mass, measuring 3.5 by 2.5 em. (Fig. 141). There 
was no other adenopathy present in either cervical area. The patient was 
admitted for biopsy and consideration of therapy, and an aspiration biopsy 
was performed on June 4, 1946. 

Microscopic Description.—Normal salivary gland was seen. There were als0 
a few clusters of tumor cells observed. - They suggested squamous origin in some 
areas, and it was difficult to classify the tumor. However, it was definitely not 
a typical mixed tumor. 
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Fig. 142.—Case 53. Photograph showing surgical specimen of a submaxillary gland tumor 
upper neck nodes. 


Fig. 143.—Case 58. Photomicrograph showing a malignant mixed tumor growing in a lymph 
node. (Moderate enlargement.) 
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Microscopic Diagnosis.—Soft tissue, submaxillary: Tumor, unclassified. 

On June 6, 1946, under cervical block anesthesia, an upper left neck dis. 
section was performed. 

Gross Description.—The specimen consisted of a submaxillary gland tumor 
and upper neck nodes (Fig. 142). The gland measured 4 by 3 by 2 em.; the 
tumor measured 2 by 1.5 by 2 em. On section, the tumor was a homogeneous 
yellowish-white with areas that were granular and yellow. Several nodes were 
palpable in the gland, the largest measuring 0.8 by 0.4 by 0.3 em. On section, 
it was completely replaced by similar appearing tissue. 

Microscopic Description.—One large node was completely replaced by tu- 
mor. The epithelial elements were quite similar, with large pale blue nuclei 
and practically clear cytoplasm. Mitotic figures were relatively few in nun- 
ber. There was a prominent hyalinized stroma present. Three other nodes 
were almost completely replaced by tumor. In one node there was an area 
which very strongly resembled thyroid. The submaxillary gland itself was 
not involved by tumor. 

Microscopic Diagnosis—Lymph nodes, submaxillary: Mixed tumor, malig- 
nant. Careinoma. Primary site: oral cavity, buccal mucosa (Fig. 143). 

The patient’s postoperative course was uneventful and she was discharged 


on June 13, 1946. 

This tumor had evidently been present for a long period of time. In view 
of the large number of nodes involved, a complete neck disseetion was advised 
and she was therefore given a return date in two months, at which time the 
left radical neck dissection would be completed. She was readmitted to our 
hospital on August 23, and on Aug. 29, 1946, under cervical block anesthesia, 
this dissection was completed. 

Microscopic Diagnosis—Lymph nodes, cervical: Carcinoma, unclassified, 
metastatie,2/17. Salivary gland origin. 

The postoperative course was uneventful, and the patient was discharged 
from the hospital on Sept. 19, 1946, with a return date in two months. 

Comment.—This patient’s tumor evidently arose in the region of the left 
buccal commissure as a salivary gland tumor. The long time interval between 
removal and the appearance of node metastases is typical.£ The undifferen- 
tiated quality of the tumor made completion of the neck dissection imperative, 
and this further surgery. was rewarded by finding tumor in two additional 
lymph nodes. 

Case 54, E. B., EFSCH No. 7684 


This 71-year-old white woman was first examined in the clinic on July 1, 
1945. She stated that she had first noticed, two and one-half years previous 
to our initial examination, what she described as a loose lump on the left 
side of her mouth. In April, 1944, she noticed a swelling at the angle of her 
left jaw and consulted her dentist. He did a radiological examination of the 
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jaw and advised her to consult with someone more capable than himself. 
This she refused to do because she was having no pain. In July, 1944, the 
nass became somewhat tender, with a sensation of soreness on the left side 
of the tongue. This discomfort lasted only a short time and she did nothing 
until two or three weeks prior to our examination. The pain became severe 
and the swelling seemed to so rapidly increase in size that she consulted her 
local physician and was referred to our clinic. 


Fig. 144.—Case 54. Roentgenogram of the left mandible showing a polycystic defect in the 
greater portion of the angle. 


Examination of the mouth revealed a hard, elevated, round mass in the 
region of the left lower third molar, measuring 1.5 em. in diameter. It was 
adherent to, and seemed to be a part of, the mandible. It was covered with 
normal mucous membrane, with no bleeding or ulceration present. The mouth 
was edentulous. Externally, just anterior to the left angle of the mandible 
was a tumefaction measuring about 2 cm. There was no skin attachment and 
only a slight tenderness to palpation. The patient was admitted for x-rays, 
biopsy, and consideration of therapy. 

Roentgenograms of the jaw revealed a large polycystic defect in the 
greater portion of the left mandibular angle and the adjacent aspects of the 
ramus and body (Fig. 144). The lesion had expanded the outer margins and 
these margins presented a slightly increased density but were intact throughout. 


An aspiration biopsy was performed on July 18, 1945. 
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Fig. 145.—Case 54. Photomicrograph showing typical mixed tumor forming acini and grow- 
ng in a partially hyalinized stroma. (Moderate .enlargement.) 


Fig. 146.—Case 54. 


Roentgenogram, surgical specimen, left mandible. 
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Microscopic Diagnosis.—Oral cavity, salivary gland: Mixed tumor, malig- 
nant (Fig. 145). 

On July 24, 1945, under endotracheal ether, a partial resection of the left 
mandible was performed (Fig. 146). Her postoperative course was essentially 
negative and she was discharged Aug. 6, 1945. 

This patient was last seen in August, 1946, and all findings were negative. 
She had no complaints and could see no reason for a return appointment. 

Comment.—These two tumors arose from the salivary glands of the oral 
cavity and their pathology and course were typical. Malignant forms of 
salivary gland tumors have the same general structure as the benign, but they 
do not have the tendency to remain as completely encapsulated. They are 
slow-growing tumors which tend to invade the contiguous tissues and, as in 
Case 54, to locally invade the bone. When surgery is contraindicated for any 
reason, radiotherapy will give definite palliation and the tumor may appar- 
ently disappear. They infrequently metastasize to lymph nodes and local 
recurrence or this late metastasis (fifteen years in Case 53) can best be pre- 
vented by the initial radical operation. This case (No. 54) upon roentgeno- 
graphic examination could very easily be mistaken for a dental cyst. Our 
roentgenographie diagnosis, without histologic confirmation, was first, amelo- 
blastoma. 
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VI. LESIONS OF THE MANDIBLE 


Case 55, C. C., EFSCH No. 8560 
Secondary Carcinoma of the Mandible 


This 65-year-old white woman was first seen in the clinic on April 26, 1946, 
Twelve to eighteen months prior to that date she had noticed a small ulcerated 
lesion on the left anterior lower gum. This lesion increased in size and had 
been cauterized and treated with x-ray. 

Examination revealed a bulky lesion involving the gingiva almost from 
the jaw angle to beyond the midline anteriorly, extending medially to involve 
the floor of the mouth and exteriorly, to involve the gingival buceal and 
gingival labial gutter. Ulceration through the cheek was noted (Fig. 147), 
There was some induration in the left floor of the mouth, but no adenopathy 
could be felt. A Gaylord biopsy was taken and the patient was admitted for 
consideration of treatment. 


Fig. 147.—Case 55. Photograph showing extensive ulceration through the cheek from a primary 
carcinoma of the oral cavity. 

Microscopic Diagnosis—Skin, face, chin: Epidermoid carcinoma, Grade I. 

Roentgenograms showed the mandibles to be edentulous, with a marginal 


irregularity of bone rarefaction along the alveolar aspect of the left mandibular 
body from anterior to the angle to the region of the symphysis (Fig. 148). 
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On May 3, 1946, under endotracheal ether, a resection of the left mandible 
was done. 

Gross Description.—The specimen consisted of the left half of the mandible 
and attached musculature, measuring 13 em. in length (Fig. 149). It included 
the entire overlying superficial structures which presented a large, ulcerating, 
fungating lesion measuring 4 by 4.5 em., with the ulceration measuring 2.5 em. 
The edges were raised, rolled, and hard. The growth extended all the way 
through the symphysis and was firmly fixed to the underlying bone. One 
centimeter anterior to this ulceration was a small secondary similarly ulcerated 
lesion 1.5 by 1 em. 


ary 


Fig. 148.—Case 55. Roentgenogram of left mandible showing involvement of bone and soft- 
tissue tumefaction. 


Microscopic. Description—The tumor was a well-differentiated squamous 
carcinoma which had invaded deeply into the muscle but was not seen within 
lymphatics. The bone section revealed tumor growing within the substance 
of the mandible. 

Microscopic Diagnosis.—Skin, face, chin: Epidermoid carcinoma, Grade I. 
Bone, mandible: Epidermoid carcinoma, Grade I, invasive. 

On June 21, 1946, the patient was discharged and given a return date for 
Aug. 5, 1946. Re-examination at this time revealed that the oral cavity defect 
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had filled in more than 50 per cent, and there was no evidence of recurrent 
or metastatic disease (Fig. 150). The patient was given a six-week appoint- 
ment for admission to the hospital for plastic procedures. 


Fig. 150.—Case 55. Photograph showing defect ceewing hemisection of mandible and over- 
lying, involved skin. 


Comment.—Judging from the literature, secondary invasive carcinoma of 
the mandible is a more frequent finding than one might think. Any primary 
malignaney of the lip, gingiva (lower), buecal mucosa, or floor of the mouth 
may invade the mandible if the primary lesion is neglected or improperly 
handled. This may occur because of failure to recognize the lesion or by 
unacceptable medical treatment. Buirge,® in his review of 71 cases of sec- 
ondary carcinoma, stated that only 10 per cent of the patients were promptly 
referred by the dentist or physician to an adequate source_of therapy. The 
primary lesion in our case had been treated elsewhere by cautery and x-ray. 
Wide excision of this type of well-differentiated carcinoma offers the most 
favorable therapy. Removal of one-half of the mandible will not give as 
deforming a defect as might be expected, if the extension of the lesion per- 
mits the midline of the symphysis to be preserved. This case, because of 
extensive involvement of the overlying tissue, is not a fair example of the 
cosmetic results in a hemisection of the mandible for secondary invasive car- 
cinoma. This patient will be readmitted several times for time-consuming 
plastic procedures, and during these periods she will be watched for evidence 
of distant metastases. Her prognosis, however, is good. 


Case 56, F. F., EFSCH No. 7702 
Cystic, Inflammatory Lesion of the Mandible 


When first seen in the clinie on July 20, 1945, this 48-year-old white 
woman’s chief complaint was a rapidly growing lesion at the angle of the 
right mandible. She said it first appeared about three weeks prior to ow 
examination as a small pimple which very rapidly increased in size. She gaye 
no history of pain in this area other than a minor tingling sensation. 

Examination revealed an external tumefaction at the angle of the right 
mandible, measuring 5 by 4 cm. It was semisoft but felt like a part of the 
mandible. Intraorally a small tumefaction was noted on the buccal aspect of 
the right angle of the mafidible; which was completely covered with normal 
mucous membrane. The patient was admitted for roentgenograms and eon. 
sideration of therapy. 

Two aspiration biopsies were done, but the material obtained both times 
was insufficient for diagnosis. 

Roentgenograms revealed a large, sharply defined structural defect it 
volving the greater portion of the angle of the right mandible. The margins 
were lobulated in configuration and the outer inferior margins of the mandible 
were deficient. The outer margins of the lesion were incompletely bordered 
by a fine bony shell, with an occasional trabecula visualized, extending into 
the defect. 

These findings determined the choice of therapy, and, on July 26, a resee 
tion of the right mandible with the tumor mass was performed. 

Gross Description.—The specimen consisted of a right mandible having an 
over-all dimension of 7.5 by 4 by 3.3 em. (Fig. 151). Three and one-half centi- 
meters from its articular surface there was an oval mass which measured.3.2 by 
3.5 em. This mass extended 2.5 em. anteriorly to the angle and was fluctuant to 
palpation. The upper surface of the mandible was intact and there was a small 
piece of mucosa measuring 3 by 1.5 em. overlying its upper aspect. On cut 
section the tumor had a whitish appearance with several areas of hemorrhage. 
It contained no fluids. On removal of the soft tissue, the lower two-thirds oi 
the mandible had been destroyed and the inferior dental nerve had been dis 
placed upwards. Grossly there was no evidence that the lesion had extended 
beyond the limits of the excision. 

Microscopic Description—There was marked ‘fibrosis, with acute and 
chronic inflammation. The tumor was made of very undifferentiated cells 
which suggested some form of sarcoma. They had spindle-shaped nuclei 
rather prominent nucleoli, and pink cytoplasm. An occasional giant cell was 
observed. The inferior dental nerves and three lymph nodes were not remark- 
able. Further sections of the tumor were made, and careful study showed that 
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there was considerable inflammation present where there were numerous 
plasma eells, round cells, and foam cells observed. Some of the sections showed 
inumerable giant cells which contained all the way from two to twelve nuclei. 
Mitotic figures were practically nonexistent. It was suggested by the various 
sections that many of the cells contained fat. 

Microscopic Diagnosis.—Bone mandible: Fibrosis and chronic inflammation, 
etiology undetermined. 


Fig. 151.—Case 56. Roentgenogram of surgical specimen showing polycystic defect in the angle 
of the mandible. 


This patient’s postoperative course was uneventful and she was discharged 
from the hospital on Aug. 8, 1945, with a return date for August 20. Examina- 
tion at that time revealed: the wound to be in excellent condition. The patient 
was free of some complaints, except for an occasional earache. There was some 
induration in the upper portion of the tonsillar pillar on the operated side, deep 
toa small skin fistula. Palpation of the nasopharynx revealed some of the same 
induration immediately lateral to the eustachian orifice. Examination of the 
tympanic membrane was quite negative. There was no indication for further 
therapy at this time, and the patient was asked to return in September. 


On Sept. 28, 1945, the patient was admitted for roentgenograms of the skull. 
Examination of the operative site revealed no evidence of recurrence or per- 
sistent disease, and the patient’s only complaint was that of numbness in that 
side of her face. This was obviously due to transection of the lower nerves of 
the facial nerve. The right mandible was absent from the midaspect of the body 
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posteriorly, but there were no definite pathologic findings involving the compo. 
nent bones of the calvarium on the films examined. 

This patient was examined every six months, with negative findings at each 
examination.. She was last seen on June 28, 1946, and examination then re. 
vealed no evidence of recurrence or of new disease. Her systemic review was 
negative and she presented no complaints. 

Comment.—It was felt originally that the findings in this mandible were 
compatible. with - Hand-Christian-Schiiller’s disease, and further roentgen. 

ographic studies. were made of the skull“ "These studies revealed no pathologic 
findings in any “of the cOmponent bones of the skull. It now seems likely that 
this lesion was a cystic lesion of the mandible of undetermined etiology. It 
was apparently not a true neoplasm. 


Case 57; R. T., EFSCH No. 5123 


Peripheral Giant-Cell Tumor of Mandible 


This 11-year-old ‘boy was first seen in the clinic on April 1, 1948. His 
parents stated they: had! ‘first noticed a swelling of his left jaw about October, 
1942. The patient had not complained of any pain and no therapy was sought 
until February, 1943, when his teeth were examined and a diagnosis of abscess 


Fig. 152.—Case 57. Photograph showing a large, superficially ulcerated giant cell tumor in 
the lower jaw. (Courtesy J. A. del Regato.) 
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was made. His lower left first molar was then removed; this procedure was 
followed by a period of drainage, but the swelling in the lower left jaw had 


persisted. 

Examination revealed a large tumor, measuring 5 by 7 em., extending 
from the left lower canine to the level of the second molar (Fig. 152). This 
lesion was regular, granular in places, and expanded the natural limits of the 
horizontal mandible mesolaterally. The first and second lower left premolars 
were displaced medially to the floor of the mouth. The center of the lesion 
was superficially ulcerated. The patient had no pain, and there had been no 
loss of weight. He was admitted for biopsy, roentgenograms, and considera- 
tion of therapv 


Fig. 153.—Case 57. Roentgenogram of mandible showing soft-tissue tumefaction along the 
alveolar ridge. (Courtesy J. A. del Regato.) 


Microscopic Description—There was a marked acute inflammation on the 
surface. Beneath it there was a proliferation of early connective tissue. Still 
deeper, there were numerous blood vessels, bone production, osteoid tissue, and 
giant cells, 


Microscopic Diagnosis.—Oral cavity, gum (mandible): Benign giant-cell 
tumor. 
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Roentgenograms of the jaw showed no involvement of bone, but a large 
soft-tissue tumefaction was noted along the alveolar ridge between the pre. 
molar and second molar. The premolars were visualized to be displaced an. 
teriorly. The root socket of the first molar was visible and a cystic area was 
noted in the region of the distal third of this socket. There was erosion of the 
alveolar ridge, extending from the displaced premolars to the second molar 
(Fig. 153). 

Diagnosis —Mandible: Giant-cell tumor. 


The choice of therapy promoted quite a discussion. The majority of our 
staff members, the author included, favored surgical removal. Our radiothera. 
pist assured us so strongly that he could offer as much with a far less radical 
procedure, that consequently, the patient was treated by roentgentherapy. He 
received 1,100 r. through one field 5 by 4 em., using 200 kv., 15 ma., 50 TSD, 
through 0.5 mm. copper and 1 mm. aluminum filtration, from April 6 to April 
17, 1943. At the time of discharge there was very little change noted in the size 
or character of the lesion. He was asked to return on June 11, 1943. 


Fig. 154.—Case 57. Photograph showing regression of tumor following radiotherapy and acrylic 
splint in place. (Courtesy J. A. del Regato.) 


Examination at that time revealed some regression in the size of the lesion 
which now measured 2 by 4 em. as compared to its original 7 by 5 em. The 
patient was admitted for further x-ray therapy. From June 11 to June 19, 
1943, he received 800 r. through one 5 by 4 em. field, using 200 kv., 15 ma., and 
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50 TSD, with 0.5 mm. copper and 1 mm. aluminum filtration. He was dis- 
charged June 19 with a return appointment for Sept. 7, 1943. 

Upon his return in September, examination revealed very little deformity 
externally, and intraoral examination revealed a tumor in the left lower jaw 
measuring 1.5 by 3.5 em. This lesion was covered by normal mucous mem- 
braie. The premolars had moved laterally toward their normal position. . The 
seclusion of the upper premolars prevented any further alignment of these 
and an.acrylie splint was constructed for the right lower molar to free the 
seclusion on the left (Fig. 154). 

This boy was seen at four-month intervals without treatment until August, 
1944, at which time the lesion measured 1 by 2.5 em. He was admitted and 
received 1,000 r. through one 5 by 4 em. field, using 200 kv., 15 ma., and 50 em. 
TSD, through 1 mm. copper and 1 mm. aluminum filtration. He was urged to 
improve his oral hygiene and was taught to brush his teeth conscientiously 
several times each day. Oblique roentgenograms at this time revealed that 
the rarefaction was considerably smaller. Flecks of dense substance were 
noted immediately superior to the alveolar ridge. The bone presented a 
slightly increased density in the floor of the previously reported lesion. The 
patient’s hospital course was essentially uneventful, and he was discharged 
Aug. 19, 1944, with a return date in December, 1944. 

He has been examined every four months without any further therapy, 
and the lesion has gradually but definitely regressed. He was last seen in 
May, 1946, at which time the lesion was not visible intraorally and palpation 
of the outer surface of the jaw revealed a tumefaction about 1 em. in diameter. 
The premolars were in good occlusion but the molars on the left side were 
greatly deteriorated. This might be from an indirect result of radiation.*° 

Comment.—This case demonstrates the usefulness of radiation therapy as a 
conservative form of treatment of giant-cell tumors. This is of greater impor- 
tance in view of the fact that most giant-cell tumors occur in young people 
where a conservative form of therapy is desired, provided it permanently con- 
trols the disease. 
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The author is deeply indebted to the following men from The Ellis Fischel State 
Cancer Hospital for their contributions to this paper: Lauren V. Ackerman, M.D., Pa- 
thologist, David V. LeMone, M.D., Roentgenologist, Juan A. del Regato, M.D., Radio- 
therapist, and Everett D. Sugarbaker, M.D., Chief Surgeon and Medical Director. 
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Third Annual Dental Medicine Number 


THE Division oF DENTAL MEDICINE, COLLEGE OF DENTISTRY, 
UNIVERSITY OF CALIFORNIA 


ARTICLES F'RoM THE THIRD ANNUAL SEMINAR FOR THE 
Stupy AND PRACTICE OF DENTAL MEDICINE 


EDITORIAL 


T THE time of preparation of this issue, reporting the essays read at the 
Third Annual Seminar for the Study and Practice of Dental Medicine 

(held in Palm Springs, California, on Oct. 6-11, 1946), the outline of the fourth 
Seminar is virtually complete. The evidences of the success of what was 
originally an experiment in postgraduate training in the nonmechanical fields 
of dentistry suggest a review of the principles which have contributed to this 
success. 

A recapitulation of the programs received by participants who have at- 
tended all three Seminars furnishes the best evidence of the flexibility and 
elasticity of the seminar plan. These seminarians, who form an important part 
of the membership, have been provided with a faculty of twenty-six essayists; 
the panels were drawn from the faculties of dentistry and medicine of six 
leading universities, from the health services of the Government (military and 
public health), and from leaders in private practice. The essays have dealt with 
physiology, anatomy, biochemistry, bacteriology, pathology, endocrinology, nutri- 
tion, psychiatry, dermatology, preventive dentistry and medicine, nonmechanical 
aspects of prosthesis and orthodontics, radioactive physical medicine, and dental 
and medical education. 

The foregoing statistics acquire vital significance when compared with 
ordinary postgraduate courses. In a short space of time, the important advances 
in the major dental and allied health fields have been presented by a faculty 
so prominent as hardly to be assembled at any one school; yet, through the 
cooperative enterprise represented by the Seminar, this called for a total 
individual fee less than the sum required of a student for one school semester. 

The special nature of the seminar plan has paid intellectual dividends more 
important than that of simple economy of time and money. Among these, the 
limitation of the number of participants has allowed for a degree of exchange be- 
tween essayists and seminarians quite unobtainable in other types of meetings. 
With the entire group housed and eating together, close contact has led to 
intimate acquaintance and conference on problems of special interest. Equally 
Significant, the essayists have, without exception, eagerly accepted the oppor- 
tunity of developing and presenting those concepts of their particular fields 
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which their experience leads them to believe valuable, but which ordinarily 
find no place in the less elastic academic curriculum. 

The early success of the Dental Medicine Seminars bade fair to embarrass 
the advisory council selected as sponsors by the participants. The number of 
applications for attendance rose beyond that which would allow for the close 
contact of participants and essayists. This difficulty has been resolved by re. 
quiring interim study and training on the part of all applicants, in the form 
of attendance at postgraduate courses and preparation of case reports. The 
Seminar thus culminates a year of preparation and practice of the principles of 
dental medicine, with the additional advantage that the essayists need devote 
only a minor portion of their lecture to reviewing the basic principles of their 
special fields. 

The success of the Annual Seminar for the Study and Practice of Dental 
Medicine and the information that almost identieal plans characterize other 
recently organized groups (notably in endocrinology) are indications that a 
new and vital method of postgraduate education in the health fields has been 
developed. The sponsors of the Seminar believe that they are not only obligated 
but privileged to be able to share their experiences with professional groups any- 
where who wish to explore the educational advantages peculiar to the seminar 
plan. 
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FLUORINE AND DENTAL CARIES 
H. TRENDLEY Dean, D.D.S.,* BetHeEspa, Mp. 


INTRODUCTION 


INUTE amounts of fluorine markedly influence dental health..?  Demon- 
M stration of this relationship is now on a firm quantitative basis and rela- 
tively precise data is available regarding an excessive, an optimal, or a deficient 
intake of this element. The recent and more important disclosures of the rela- 
tion of trace amounts of fluorine to dental caries experience (prevalence) have 
naturally overshadowed the earlier studies of the effects of an excessive intake, 
endemic dental fluorosis (mottled enamel). These earlier studies, however, 
provided invaluable groundwork for many of the investigations that followed. 
It may, therefore, be well to briefly outline the epidemiology of endemic dental 
fluorosis and the methodologies which were fruitfully applied in the subsequent 
studies of dental caries.*** 

An outstanding epidemiological feature in both the endemic dental fluorosis 
and the later dental caries studies is the large number of persons exposed to 
a determinable constant (a public water supply of known fluoride concentra- 
tin). This cireumstanee provided a rare opportunity for studying physio- 
pathologie effects by the epidemiological method. In respect to the earlier 
endemie dental fluorosis (excessive intake) studies, the epidemiological data was 
particularly impressive; with a precision almost mathematical, it was found 
that each increase in the antecedent cause (fluoride in water) resulted in a com- 
mensurate consequent effect (the community index of dental fluorosis).’ In the 
study of human disease, such evidence of concomitant variation is unique. 


Because of the ubiquity of dental caries, the discovery that fluorine bore 
a relationship to dental caries immediately became a subject of pressing im- 
portance.*-® Dental research activities were enlarged and many of the ramifica- 
tions of this phenomenon explored. Mindful of the fact that the problem of 
dental caries is rapidly being brought within the range of practical control, 
thoughtful members of the profession are evaluating the probable influence 
of these discoveries on the practice of dentistry as at present constituted. 


Apparently a domestic water containing about one part per million of 
fluoride is optimal for dental health.1* School populations using domestic 
waters containing approximately this level experience only about one-third as 
much dental caries as comparable groups using fluoride-free domestic waters. 
Furthermore, and most important, the amount required to markedly inhibit 


J Re before the Third ye Seminar for the Study and Practice of Dental Medicine, 
alm Springs, Calif., Oct. 8, 1946. 


*Dental Director, a te dy: States Public Health Service, National Institute of Health. 
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dental caries attack (1.0 p.p.m. of F) is sufficiently low to eliminate the com. 
plicating problem of endemic dental fluorosis found among users of higher 


fluoride waters. 

Briefly, too much fluorine in a domestic water supply results in the 
enamel deformity known as endemic dental fluorosis (mottled enamel) ; eon. 
versely, too little is generally found associated with a high dental caries experi- 
ence rate.1* Between these two extremes, however, lies a concentration whieh 
may be destined to profoundly influence the dental practice of tomorrow. The 
fanciful dream of yesteryear, inexpensive mass control of dental caries through 
a communal medium, has begun to take shape as a reality of tomorrow. The 
extensive and consistent data now accumulated suggest that dentistry stands 
on the threshold of an era of revolutionary change. 

The fluorine-dental caries hypothesis is now being tested in a number of 
large population groups. Since January, 1945, the fluoride-free Lake Michigan 
water used by the inhabitants of Grand Rapids, Michigan, has been built up to 
one part per million of F by the addition of sodium fluoride.*° Similar experi- 
ments are likewise being carried on at Newburgh, New York,” Brantford, On- 
tario, Midland, Michigan, and Sheboygan, Wisconsin. During the next decade 
these experiments and others which will probably follow will be watched with 
keen interest. Some of the evidence upon which the fluorine-dental caries hy- 
pothesis rests follows. 


EPIDEMIOLOGY 


The thought that there may be some relationship between fluorine and 
dental caries is not new. References to studies largely chemical, postulated on a 
possible relation of fluorine to dental caries, are recorded in the late nineteenth 
century literature.??-> The doubtful accuracy of the analytical methods avail- 
able at that time and the absence of a suitable technical method of separating 
dental tissue such as enamel and dentine justify questioning many of these 
earlier findings. These early references are therefore largely of historical interest 
only. 

The early mottled enamel studies,?*?° made long before it was discovered 
that fluorine**-** is the etiological agent, were naturally designed to throw light 
on the causative factor of this condition. Reports of these early mottled enamel 
studies frequently reveal the fact that the investigator was impressed with the 
absence of rampant caries in the endemic areas, a point of more than passing 
interest and warranting brief comment in their articles on mottled enamel. 

In the period prior to the discovery of fluoride as the etiological agen! 
of mottled enamel, two studies particularly set up to study the dental caries 
mottled enamel relationship were made: the first at Minonk, Illinois, by Bunting 
et al.** in 1928, the other reported in 1929 by McKay.?® When it was discovered 
in 1931 that the causative factor of mottled enamel was fluorine, these early 
studies took on a new light, but much time was to elapse before the basic charac- 
teristics of this phenomenon were brought into sharp relief. The indispensable 
and reliable methods of epidemiological procedures had not been developed and 
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tested ; analytical chemical methods for determining the fluoride (F) content of 
water samples accurate to 0.1 p.p.m. awaited development.*® Numerous studies, 
sme in fields far removed from that of dental caries, were required before the 
necessary quantitative means were developed, carefully tested as to accuracy and 
possible error, and then applied to determine whether there was a definite rela- 
tiomship between the fluoride concentration of the domestic water and the degree 
of dental caries. 


RELATION BETWEEN FLUORIDE INGESTION AND THE AMOUNT OF DENTAL CARIES 
EXPERIENCE (DMF) IN SELECTED 12-14 YEAR OLD WHITE CHILDREN 


OF'SOUTH DAKOTA AND WISCONSIN 


NUMBER OF NUMBER OF | FLUORIDE 
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HURON RANGE 


WEST ALLIS 
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Fig. 1 (From Dean, H. T.: Pub. Health Rep. 53: 1443, Aug. 19, 1938; subsequent modification 
of some chemical data). 


In 1938, Dean* reported an inverse variation between endemic dental 
fuorosis (mottled enamel) and dental caries prevalence. This study consisted 
of a comparison of broad distributional differences recorded for 8,148 12- to 
lt-year-old white children of South Dakota and 4,945 children of Wisconsin of 
similar age and color, the data being taken from Public Health Bulletin No. 226.*" 
Briefly, it was shown that in the 1,902 children examined in the four counties 
and the city of Aberdeen, where mottled enamel was generally prevalent,** the 
dental caries experience, permanent teeth, was 2.01 per child. Conversely, in the 
“ven counties and the cities of Huron and Sioux Falls, where no endemic areas 
are kno n to exist, the examinations recorded for 3,481 children showed a dental 
“anes experience of 4.15 per child. (Fig. 1.) 
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Using the same method of study, the data from the examination of 4,945 
Wisconsin children was analyzed. In seven cities where the public water supply 
is practically free of fluoride, the amount of dental caries was double and treble 
that recorded for Green Bay where the public water supply contains 2.° parts 
per million of fluoride (F). 

In this 1938 study, among the cities studied were Green Bay and Sheboygan, 
the latter city using the fluoride-free Lake Michigan water. The dental caries 
experience rate, permanent teeth, as reported in the 1938 article was: for Green 
Bay, 275, and for Sheboygan, 710, per 100 children examined, respectively. Re- 
cently Bull®® reported a study of these two cities, and found in 1,647 Green Bay 
children a dental caries experience rate of 262 per 100 children, while in 
Sheboygan an examination of 1,877 children showed 854 affected permanent 
teeth per 100 children. These independent studies a decade apart (examinations 
recorded in Public Health Bulletin No. 226 were made in 1933 to 1934) serve as 
an interesting illustration of the consistency of the fluorine-dental caries hy- 
pothesis. It might be remarked in passing that Sheboygan is now one of the 
cities to whose water supply fluorine is being added daily. 

Another part of this 1938 study,® e.g., the examinations of 236 9-year-old 
children with a verified continuity of exposure to the public water supply, dis- 
closed a finding of prime epidemiological importance. In an endemic area it 
was observed that the ‘‘limited immunity-producing factor’’ presumably present 
in the water was operative whether or not the teeth showed macroscopic evidence 
of mottled enamel. The import of this finding is obvious. Were the tendency 
to escape dental caries attack dependent upon the individual having mottled 
enamel per se, the practical worth of fluorine in dental caries control would be of 
little or no value. The fact, though, that individuals in these fluoride areas 
who showed no mottled enamel were also resistant to dental caries attack aroused 
the justifiable hope that this natural phenomenon could be converted into a means 
for controlling dental caries en masse through the medium of the public water 
supply. 

The South Dakota and Wisconsin data ineluded in the 1938 report had to do 
with distributional differences in a general population. The next step was a 
detailed study of two populations continuously exposed since birth to the variable 
under investigation (the public water supply), Galesburg and Quincy, Illinois, 
being selected for this study.° The Galesburg water supply contains 1.9 p.p.m. of 
fluoride (F); the Quincy water supply obtained from the Mississippi River is 
practically fluoride-free (0.1 p.p.m. of F). In planning the study, consideration 
was given to such variables as age, sex, diet, latitude, sunlight intensity, and 
composition of population. The dental caries experience in the 306 Quincey 
children was well over three times that observed in the 319 Galesburg children. 
Bacteriologic examination of 136 Galesburg children and 209 Quincy children 
indicated that the epidemiological aspects of oral Lactobacillus acidophilus i 
saliva closely reflected the observed difference in caries prevalence rates betwee! 
the two cities (Fig. 2). At Galesburg, the publie water supply was just sufi 
ciently high to produce endemic dental fluorosis, largely of the mildest type, i 
about half (47 per cent) of the continuously exposed group. Among those 
with some evidence of dental fluorosis, the dental caries experience was 2.0 
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permanent teeth per child; among those with no evidence of fluorosis, it was 
19 permanent teeth per child. Again it was apparent that the factor respon- 
sible for the low amount of dental caries in the city was operative, irrespec- 
tive of whether the child showed macroscopic evidence of dental fluorosis or not. 
(Fig. 3). 

The findings of the Galesburg-Quiney study did much to enhance the possi- 
bility of dental caries control through the medium of the public water supply. 
The next step, therefore, was to determine whether or not there were domestic 
waters sufficiently low in fluorides to eliminate even the mildest forms of mottled 
enamel but still high enough in fluoride to reduce markedly the incidence of 
dental caries attack. 


DISTRIBUTION OF THE FOUR SIGNS OF DENTAL CARIES 
EXPERIENCE PERMANENT TEETH OBSERVED IN 
625 SELECTED 12-14 YEAR OLD WHITE CHILDREN OF 

GALESBURG AND QUINCY, ILLINOIS. 


(CLassirieo ACCORDING TO THE AMOUNT PER 100 CHILDREN EXAMINED) 


1 
GALESBURG Yl 


2) 100 200 300 400 500 600 


NUMBER PER !00 CHILDREN EXAMINED 


Fy PAST DENTAL CARIES Fa EXTRACTION INDICATED 
(euceo teetH) 


ZY WITH UNTREATED ] Missine TEETH 
DENTAL CARIES 


Fig. 2 (Compiled from Dean, H. T., Jay, P., Arnold, F. A., Jr., McClure, F. J., and Elvove, E.: 
Pub. Health Rep. 54: 862-888, May 26, 1939). 

Furthermore, it was essential from an epidemiological standpoint to subject 
this natural phenomenon to various kinds of verification in respect to other 
relations and, in a large number of cases, over a wide range of circumstances. 
The soundness of this hypothesis would be in direct proportion to the degree of 
Variation found in an enlarged study providing a wide variety of dissimilar 
‘onditions. The study,” " as finally constituted, embraced the following twenty- 
ome cities: eight communities of the suburban Chicago area (Elmhurst, May- 
wood, Aurora, Joliet, Elgin, Evanston, Oak Park, and Waukegan (Illinois) ; 
Kewaney (Illinois) ; Zanesville, Portsmouth, Middletown, Marion, and Lima 
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(Ohio); Elkhart and Michigan City (Indiana) ; Colorado Springs and Pueblo 
(Colorado); and Quincey, Galesburg, and East Moline (Illinois). These cities 
presented a wide diversity in types and sources of water supplies, not only in 
regard to fluoride concentration, but other mineral constituents as well. (Fig, 4.) 


PERCENTAGE DISTRIBUTION OF LACTOBACILLI IN THE SALiva 
OF THE GROUPS EXAMINED AT GALESBURG AND AT Quincy 
CLASSIFIED ACCORDING TO THE ESTIMATED AMOUNT. 
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Fig. 3 (From Dean, H. T., Jay, P., Arnold, F. A., Jr., McClure, F. J., and Elvove, E.: Pub. 
Health Rep. 54: 862-888, May 26, 1939). 


In this study, a total of 7,257 white urban school children, aged 12 to 14 
years, in the twenty-one cities were examined. All children had been con- 
tinuously exposed throughout life to the variable under investigation (the com- 
mon water supply). Study of the intensity of dental caries attack, as shown 
by the dental caries experience of the population, disclosed striking differences. 
Children using domestic waters containing as little as one part per million of 
fluoride experienced only about one-third as much dental caries as comparable 
groups using a water that contained no fluoride. Briefly, 847 children con- 
tinuously using a domestic water containing more than 1.4 p.p.m. of F averaged 
2.4 decayed, missing, or filled teeth per child; 1,403 children of cities whose 
water supplies contained between 1.0 and 1.4 p.p.m. of F showed 2.9 affected 
teeth per child. In the 1,140 children of cities whose public water supplies con- 
tained 0.5 to 0.9 p.p.m. of F, an average of 4.2 teeth per child showed evidence 
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WAUKEGAN 


LOCATION OF THE 8 SUBURBAN Rate: 810 
CHICAGO COMMUNITIES STUDIED F. 0.0 
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Fig. 4 (Compiled from Dean, H. T., Jay, P., Arnold, F. A., Jr., and Elvove, E.: Pub. Health 
Rep. 56: 761-792, April 11, 1941). 
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AMOUNT 


OF DENTAL CARIES (PERMANENT TEETH) OBSERVED IN 7257 


SELECTED 12-14 YEAR OLD WHITE SCHOOL CHILDREN OF 2/ CITIES OF 
4 STATES CLASSIFIED ACCORDING TO THE FLUORIDE CONCENTRATION 


OF THE 


PUBLIC WATER SUPPLY. 


NUMBER 
OF 
CITIES 
STUDIED 


OF SHOWING DENTAL CARIES EXPERIENCE™ |CONCENTRATION 
CHILDREN PER 100 CHILOREN EXAMINED WATER SUPPLY | 


ne 100 200 300 400 500 600 700 | 'N PPM. 


NUMBER| NUMBER OF PERMANENT TEETH FLUORIDE (F) 
| 


3867 < 0.5 


1140 0.5 TO 09 
1403 10 TO 1.4 
847 > 1.4 


*% DENTAL CARIES EXPERIENCE IS COMPUTED BY TOTALING THE NUMBER OF 


FILLED TE 


ETH (PAST DENTAL CARIES), THE NUMBER OF TEETH WITH UNTREATED 


DENTAL CARIES, THE NUMBER OF TEETH INDICATED FOR EXTRACTION, AND THE 
NUMBER OF TEETH MISSING (PRESUMABLY BECAUSE OF DENTAL CARIES). 


Fig. 5 (From Dean, H. T., Arnold, F. A., Jr., and Elvove, E.: Pub. Health Rep. 57: 1155-1179, 
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RELATION BETWEEN THE AMOUNT OF DENTAL CARIES 
(PERMANENT TEETH) OBSERVED IN 7257 SELECTED 12-14 
YEAR OLD WHITE SCHOOL CHILDREN OF 21 CITIES OF 4 STATES 
AND THE FLUORIDE (F) CONTENT OF PUBLIC WATER SUPPLY 


| 


“0.0 0.5 1.0 1.5 2.0 2.5 3.0 


FLUORIDE (F) CONTENT OF THE PUBLIC WATER SUPPLY IN P.P.M. 


Fig. 6 (From Dean, H. T., Arnold, F, A., Jr., and Elvove, E.: Pub. Health Rep. 57: 1155-1179, 
Aug. 7, 1942). 
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of past or present dental caries attack, while in the 3,867 children of cities whose 
common water supplies contained less than 0.5 p.p.m. of F, an average of 74 
teeth per child showed evidence of having experienced dental caries (Fig. 5). 

Other independent studies in the United States,?® England,‘ 
South Africa,**-** and India*® report similar findings respecting the influence of 
small amounts of fluorides on the amount of dental caries in the community. 

Bacteriologic, chemical, and animal experimentation (rat and hamster) 
consistently support the fluorine-dental caries hypothesis as disclosed by these 
epidemiological observations. These studies will be discussed later. 

Probably the outstanding finding of the study of the twenty-one cities is: 
(a) the inverse relation between the dental caries prevalence and the fluoride 
content of the domestic water supply in the 0.0 to 1.0 p.p.m. of F concentration; 
and (b) the relatively small amount of dental caries associated with the use 
of domesite water containing no more fluoride (F') than about one part per 
million (Fig. 6). Analysis of these findings indicates that for purposes of caries 
control there is apparently little advantage to be gained in using a water con- 
taining more than about one part per million. As this optimal concentration 
(1.0 p.p.m. of F) is sufficiently low to eliminate the complicating problem of 
dental fluorosis, the possibility of markedly reducing dental caries prevalence 
through low fluorination began to receive serious consideration by public health 
administrators (Table I). 


BACTERIOLOGIC 


The epidemiological characteristics of oral L. acidophilus counts in fluoride 
and nonfluoride areas have been studied extensively by Jay and Arnold.*’ They 
report that in communities using fluoride domestic waters containing over 1.0 
p-p.m., the counts in the 0 to 100 range averaged 37.4 per cent of the popula- 
tion compared with 16.1 per cent in the fluoride-free areas. On the other 
hand, counts over 20,000 averaged 27.5 per cent in the fluoride areas as com- 
pared with 52.4 per cent in the communities using fluoride-free water supplies. 
From certain of these studies (Joliet, Elgin, and Oak Park), Arnold*® has shown 
that oral lactobacillus counts are apparently related to the intensity of dental 
caries attack as evidenced by the total caries experience and not to the presence 
of untreated dental lesions. In this presentation, the epidemiological phases 
of the L. acidophilus behavior will be presented by Dr. Jay, and further 
reference to them will not be made in this paper. 


BIOCHEMICAL AND EXPERIMENTAL STUDIES 


Induced dental caries in rats has been studied extensively both as regards 
its initiation and diagnosis**** and also as regards its modification or prevention 
by diet variables, i.e., minerals, vitamins, fats,®**° carbohydrates, and proteins. 
The most striking reduction, however, in the production of these rat-dental- 
caries lesions: has been brought about by the addition of fluoride or iodoacetie 
acid to the caries-producing regime. 

Miller®* presented the first evidence that fluorine (fed as sodium fluoride and 
calcium fluoride, or sodium fluoride alone) and iodoacetie acid will greatly i”- 
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hibit caries in a rat fed a typical caries—producing diet. Finn and Hodge,** by 
adding fluoride to the diet, also reduced caries in rats to approximately one- 
third of what would normally occur on this diet. 

In a significant experiment reported by Cox, Matuschak, Dixon, Dodds, and 
Walker,®® the addition of approximately 40 p.p.m. of fluoride (F) to the diet of 
rats during pregnancy and lactation decreased caries in the offspring. Certain 
epidemiological evidence’® also indicates that dental caries may be somewhat 
reduced in children not directly exposed to fluoride themselves but born of 
mothers whe had, for a long period of time, been consuming a drinking water 
containing excessive amounts of fluoride (about 14 p.p.m. of F). 

The Syrian hamster, recently introduced by Arnold®® as an experimental 
animal for the study of dental caries, has been the subject of considerable in- 
vestigation by the Rochester group.® ** In connection with the study of induced 
earies, the hamster is important in that caries can be induced not only by a 
eoarse ground diet but by a fine ground diet as well. Hamster teeth, further- 
more, simulate human teeth in that the cusps are covered by enamel and the 
occlusal grooves are shallower. Recent studies by Dale, Lazansky, and Keyes™ 
show that the incidence of dental caries in rats can be sharply curtailed by the 
addition of fluorides to the diet. 

Both experimentally and epidemiologically, the fluorine content of the 
saliva would seem unimportant. Cheyne® removed salivary glands from rats but 
was still able to reduce caries in the rats by fluoride ingestion. Analytical results 
by McClure’? do not show any appreciable increase of fluorine in human saliva 
due to fluoride in drinking water. 

Between teeth showing:evidence of caries susceptibility (carious lesion) 
and those caries free, Armstrong and Brekhus** demonstrated that the enamel 
of the latter contained about twice as much fluorine as those teeth attacked by 
dental caries. no chemical differences were noted in respect to the calcium, 
phosphorus, magnesium, or carbonate content of the enamel, fluorine con- 
stituting the only significant difference in composition between caries-susceptible 
and ecaries-immune teeth. Armstrong and Brekhus* found that the enamel of 
sound teeth contained 0.0111 per cent of F, and enamel of carious teeth, 0.0069 
per cent of F'; according to these authors the differences between these two mean 
figures has a high degree of statistical significance. The implications associated 
with these analytical data bear an important role to the fluorine dental caries 
hypothesis, and it would be highly desirable that this particular phase be thor- 
oughly explored with respect to a number of circumstances and sets of condi- 
tions. 

A posteruptive increase in fluorine in both dentine and enamel of rats’ molar 
teeth is shown in analytical data by McClure,® the retention of fluorine by 
rats’ adult dentine and enamel varying directly with the dietary fluorine in- 
gested at levels of 5, 10, 50, 100, and 125 p.p.m. of fluorine in the food and water. 
MeClure®* has also presented evidence that mature teeth in a dog may acquire 
fluorine posteruptively. 

It has been noted in other studies*” * that powdered enamel which has 
adsorbed fluorine in vitro or via the ingestion of fluorine in the diet, acquires 


) 
e 
e 
r 
n 
f 
h 
e 
() 
r 
l 
r 
| 


60 H. Trendley Dean 


the property of decreased acid solubility and also seems to possess certain anti- 
enzymatic properties.®® Specific knowledge of the exact mechanism by whieh 
fluorine inhibits caries, however, still awaits further study. In evaluating the 
findings from both human and experimental studies, it is well to keep in mind 
a suggestion made several years ago by McClure” to differentiate between 
fluorine acquired during formative tooth life (primary fluorine) and fluorine 
acquired during adult or posteruptive tooth life (secondary fluorine) and the 
possibility of a third form of tooth fluorine, fluorine acquired by exposed oral 
enamel surface adsorption (adsorbed secondary enamel fluorine.) 

Armstrong” has studied the fluorine content of foods; in a daily ration 
adequate in all respects for the nutrition of the adult, and served to the house 
staff of the Minnesota General Hospitals, the fluorine content ranges from 0.27 to 
0.32 mg. of fluorine per day. The low fluorine content of the average food con- 
sumed daily (tea and salt-water fish excepted) finds support in certain epi- 
demiological data recorded a few years ago.?, For example, a careful examination 
of 2,042 white public school children (Waukegan, Evanston, Oak Park, Illinois; 
Michigan City, Indiana; and Escanaba, Michigan) whose histories indicated 
continuous use of the fluoride-free Lake Michigan water showed that only 12, 
or 0.6 per cent, were diagnosed as ‘‘very mild’’ dental fluorosis. None was 
diagnosed as ‘‘mild,’’ ‘‘moderate,’’ or ‘‘severe.’’ As the calcifying permanent 
tooth is probably the most sensitive indicator of fluoride ingestion, it would ap- 
pear that at least in these five cities the fluoride intake from sources other than 
domestic water was insufficient to produce even the faintest signs of dental 
fluorosis in as little as 1 per cent of the more than 2,000 children examined. 
For a detailed listing of the fluorine content of various foodstuffs, the reader 
is referred to the work by McClure.” 

NONDENTAL PHYSIOLOGIC EFFECTS 

McClure®™ studied epidemiologically the prevalence of bone fracture in 
groups of high-school boys and in men of the Armed Services. He found no 
unusual differences in the fracture rates between those using fluoride-free waters 
and those using domestic waters containing as much as 5.0 p.p.m. of F. The 
urinary output of the same groups was studied” and it was found that fluorine 
in urine specimens continued strikingly proportional to the fluorine content of 
the drinking water through the range of 0.5 to 5.1 p.p.m. of F in domestic 
water. (Fig. 7.) 

McClure, Mitchell, Hamilton, and Kinser™ conducted a quantitative fluorine 
metabolic study of four young adult males. Quantities of fluorine up to 4.0 mg. 
were ingested daily and it was found that over 90 per cent was eliminated by 
the human organism, largely through the urine or the urine and sweat. They 
conclude that the presumed hazard of cumulative toxie bone fluorosis due to 
domestic fluoride waters is greatly reduced by this evidence that a remarkably 
efficient excretion of fluorine is a normal body function. 

McClure** has also directed attention to the fact that many of the cases 
of clinical or experimental nondental fluorosis have been produced by quantities 
of fluorides much in excess of the average quantities ingested from most fluoride 
domestic waters. 
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RELATION OF FLUORINE IN DRINKING WATER TO 
FLUORINE CONTENT OF URINE 


| 


ORINKING 
| waTER forme 


0.0 1.0 2.0 3.0 4.0 5.0 
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C- WASHINGTON OC F-QUINCY, LL 1-ELGIN, ILL L-MONMOUTH, ULL GLWER FIELD 


Fig. 7 (From McClure, F. J., and Kinser, C. A.: Pub. Health Rep. 59: 1575, Dec. 8, 1944). 


APPLICATION 

At present, several studies designed to test the practicability of en masse 
control of dental caries through the communal water supply are under way.*” ** 
Within the next five to ten years, it should be known whether it is possible to 
transfer the benefits of this naturally occurring phenomenon to a public health 
control measure of widespread usefulness. Experimental studies to test the 
effectiveness of this measure are being conducted at Grand Rapids, Michigan, 
Newburgh, New York, Midland, Michigan, Brantford, Ontario, and Sheboygan, 
Wisconsin. In each of these cities the ‘‘fluoride-free’’ domestic water supply is 
being fluorinated to build up the concentration to the optimal for dental health ; 
namely, one part per million. 

In the application of sodium fluoride to the domestic water supply, no 
technical difficulties have been encountered. At Grand Rapids, where low 
fluorination is being done, daily analyses of water samples collected from 
variou., parts of the distribution system disclose a consistent uniformity in con- 
centr:‘ion.2° The present cost of low fluorination at Grand Rapids is about 
seven cents per person per year. 
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The epidemiological evidence at present would seem to indicate that it js 
essential that the optimal amounts of fluoride be ingested during the period 
of tooth formation.** With the exception of the third molar, this period covers 
the first eight years of life. Whether the use of fluoride waters or increasing 
the fluoride intake from other sources during posteruptive tooth life is beneficial 
awaits demonstration.*? 

Several clinical studies testing the effects of topical application on teeth 
already erupted have been reported. The first topical application study, that 
of Bibby,** consisted of 90 children, aged 10 to 13 years. The mouth was divided 
into quadrants, two of the quadrants being treated with a 0.1 per cent solution 
of sodium fluoride, the other two quadrants being retained for ‘‘controls.’’ In 
the course of the study year, three applications of the fluoride solution were 
made. The caries reduction in the treated quadrants at the end of the first year 
was approximately 46 per cent. At the end of the second year of observation, 
of the original group, 78 remained. The percentage reduction was 33 per cent. 

Using a 500 p.p.m. solution of potassium fluoride in a small group of young 
children (414 to 6 years of age), Cheyne*® reported a 50 per cent reduction. 

Using a 2 per cent solution of sodium fluoride for topical treatment, Knut- 
son and Armstrong*®® obtained data ‘‘on the incidence of dental caries in the 
permanent teeth of 289 treated children and 326 control children for the year 
ended May, 1943.’’ During the first eight-week period, children in the treated 
group received 7 to 15 topical applications to the teeth in the left quadrants of 
their mouths. These authors have concluded from their results that ‘‘approx- 
imately 40 per cent less new carious teeth occurred in the treated than in the 
untreated teeth of the treated group of children.’’ Reduction of caries was 
‘‘appreciably greater in the upper than in the lower teeth.’’ The treatment was 
‘‘not effective in inhibiting renewed attacks by caries on teeth already attacked.” 
Although further treatments were not made during the second year of the study, 
the percentage of reduction of caries for the second year continued at ap- 
proximately the same rate. The age of the group studied ranged from 7 to 
15 years. 

From certain children of this study Armstrong and Knutson* studied 
teeth which had received 2 to 6 topical applications of the 2.0 per cent fluoride 
solution. They found no evidence that the fluorine content of the entire enamel 
was increased by the topical applications of fluoride, but the possibility that an 
increase occurred in the fluorine content of the superficial layer of the enamel 
is not excluded. 

In a topical application study involving cadets at the U. S. Coast Guard 
Academy, Arnold, Dean, and Singleton*? were unable to show a reduction in 
the incidence of dental caries in the group treated and observed over a one-year 
period. The clinical examinations were supplemented with x-ray and bacterio- 
logie studies. They used one application of an acidulated 1.0 per cent solution 
of sodium fluoride. The average age of the cadets was considerably higher than 
of those in the studies previously reported. 
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is TABLE II. SuMMARY.OF STUDIES OF TOPICALLY APPLIED FLUORIDES 
od TREATMENT REDUC- 
ors | NUMBER 
ng OF IN NUMBER| INCI- 
ial STUDY geome amie YEARS METHOD SOLUTION | PER DENCE IN 
vw aa YEAR | ONE YEAR 
(PER CENT) 
th Brockton, Mass. 78 90 10-13 Quadrant 0.1% NaF 3 46+ 
(Bibby) 
at Indiana 79 46 45-6 Fullmouth 0.05% KF 2 50t 
ed (Cheyne) (27, 19)* and controls (3.4 mo. 
apart) 
on Minnesota 80 615 7-15 Quadrant 2.0% NaF 7-15 40+ 
In (Knutson and and controls (in 8 
Armstrong) weeks) 
re U.8.C.G. Academy 82 188 17-22 Full mouth 1.0% 1 None . 
’ (Arnold et al.) (94, 94)* and controls (approx.) 
al acidulated 
Nn, NaF 
Millville, Mass. 84 95 6-15 Inprophylac- 1.0% NaF 2 25 
it. (Bibby et al.) tic mixture 
12 Cambridge, Mass. 84 47 6-14 Inprophylac- 1.0% NaF 3 43 
. (Bibby et al.) tic mixture 
*First figure, number of persons treated; second figure, number of controls. 
it 7At end of the second year of observation, Brockton showed a reduction of 33 per cent; 
Minnesota, a reduction of 41 per cent. 
he tInterpolated year. 
ar 
.d Bibby*®* reports that a recently completed two-year-study of the effect of the 
if use of fluoride-containing dentifrices was carried out on groups of dental students 
4 and orphanage children. No evidence of a reduction of caries activity was 
found. 
- The work on caries control by the topical method is still in the experimental 
” stage and considerable work still remains to determine the most effective fluoride 7 
” to use, the concentration, the number of applications, effectiveness in respect to 
5 age groups, and other unexplored aspects of this phase of the problem. (Table 
II.) 
CONCLUSION 
In a short discussion of this nature it is not possible to touch upon other 
d than a few high points of the problem. For those interested in detailed data on 
e the epidemiological, bacteriologic, physiologic, biochemical, and animal experi- 
1] mentation phases of the problem, attention might be called to the forthcoming 
D monograph of the American Association for the Advancement of Science entitled 
] Dental Caries and Fluorine. 
The consistency of the fluorine-dental caries relationship is remarkable. 
d Both the order of the epidemiological events and the findings of the laboratory 
n point unmistakably to fluorine. On the basis of concomitant variation, the 


epidemiological evidence in respect to domestic water supplies is particularly 
impressive; within certain limits, the fluoride variable cannot be changed in 
quantity without affecting the phenomenon (dental caries prevalence). 

It appears that the fluorine content of the domestic water is destined to 
play an important role in dental hygiene. Even at this stage of the development, 
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there seems much justification for classifying domestic water supplies on the 
basis of dental health into one or the other of three groupings :? 

1. Those carrying naturally the optimal concentration of fluoride; i.c., about 
1.0 part per million, no treatment being required. 

2. Those carrying an excessive concentration of fluoride requiring the re. 
moval of the excess in order to protect the population against endemic dental 
fluorosis (mottled enamel). 


3. Those deficient in fluorine to which fluoride might be added to bring its 
concentration up to the optimal in order to lessen the amount of dental deeay in 
the community. 


Should the high attack rate of dental caries be subject to mass control 
measures, such as the low fluorination of the domestic water, the influence on 
dentistry as at present practiced is obvious. 
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THE AMINO ACIDS AND THEIR DEAMINATING SYSTEMS 
PRESENT IN HUMAN SALIVA : 


Rosert G. D.D.S., M.S., J. F. O’DONNELL, E. R. Kircu, Px.D., 
AND E. C. Wacu, D.D.S., M.S., Cutcago, IL. 


ANY who have discussed the etiology of dental caries have suggested that 

the saliva may have an important role in the production of this disease, 

The fact that this fluid is in immediate and continuous contact with the teeth 

makes this etiological assumption logical. However, many analyses of saliva by 

numerous competent investigators have failed to reveal any variation in salivary 

composition which occurs with sufficient consistency to make that variation 
generally accepted as significant in caries production. 

Most of the salivary studies have dealt with the inorganic components chiefly 
because better chemical methods were available for their determination and the 
possible buffering effect of the inorganic elements on acid formation in the oral 
cavity seemed a plausible approach to the problem. By comparison, the organic 
content of saliva has been neglected. While the inorganic salivary constituents 
may have an effect on the end products of bacterial metabolism, the organic 
material may have a more fundamental influence, that being the regulation of 
the oral flora. 

Due to the possible importance of ammonia in controlling dental caries 
as reported in the previous paper, we have been particularly interested in the am- 
monia content of the saliva and in those nitrogen-containing salivary constituents 
from which ammonia might be produced. Most of the studies concertiing these 
components report negative findings. 

Nitrogen is essential for the normal functioning of animal life and it must 
enter the animal body in the form of protein material in order to be utilized in 
metabolism. Plants and such organisms as bacteria are capable of synthesizing 
proteins from simple organic and inorganic compounds, but this ability has been 
lost by the higher animals who are dependent on protein material in their diets 
for the continuance of life. Recognizing the importance of this class of substance 
in both animal and vegetable matter, the Dutch physiological chemist, G. J 
Mulder, coined the word ‘‘protein’’ from a Greek word meaning ‘‘of the first 
importance. ’’ 

Proteins are much too complex to be taken directly from the diet and used 
as such. They are prepared for utilization by hydrolysis through which the 
complicated molecule is reduced to ill-defined fragments of decreasing complexity 

Read before the Third aa Seminar for the Study and Practice of Dental Medicine, 
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known as proteoses, peptones, and polypeptides, the final end products being 
amino acids. Hydrolysis may be accomplished by enzymatic processes, by boiling 
with strong acids or alkalies, or by heating to 150° C. for several hours in an auto- 
clave. Certain amino acids are split off early in the hydrolytic process. The 
liberation of amino acids continues until the larger intermediate compounds 
all have been reduced. The amino acids are simple, erystalloidal, and diffusible 
in contrast to the large, colloidal, nondiffusible complexes from which they are 
developed. All of the amino acids have an amino (NH2) group in their chemical 
structure. If they have but one amino group and one carboxyl or acid radical, 
they are known as neutral amino acids. If they have two or more amino groups 
to the carboxyl radical, they are basic amino acids, and if they have but one 
amino group to two or more carboxy! radicals they are acid amino acids. Some 
of the amino acids are essential for promoting growth and maintaining body 
weight. Eight have been found which are indispensable for maintaining nitrogen 
balance in normal young adults. Ten are necessary for growing rats. Table I 
is a classification of the amino acids with respect to their growth effect on rats. 
All those listed as essential with the exception of arginine and histidine seem to 
be required to maintain the nitrogen balance in human beings. 


Taste I. CLASSIFICATION OF AMINO ACIDS WITH RESPECT TO THEIR GROWTH EFFECTS 


IN RATS 

ESSENTIAL NONESSENTIAL 
Arginine Alanine 
Histidine Aspartic Acid 
Isoleucine Citrulline 
Leucine Cystine 
Lysine Glutamic Acid 
Methionine Glycine 
Phenylalanine Hydroxyglutamie Acid 
Threonine Hydroxyproline 
Tryptophan Norleucine 
Valine Proline 

Serine 

Tyrosine 


The amino acids, after passing through the intestinal wall, enter the blood 
stream and are carried to the liver via the portal vein. Some pass on into the 
systemic circulation where they are absorbed by the body tissues. In the liver 
the amino acids undergo deamination,:liberating ammonia and a nonnitrogenous 
residue called the carbohydrate moiety. The ammonia may combine with ¢ar- 
bonie acid and be converted in the liver, through a series of reactions, into urea, 
in which form it is excreted. The carbohydrate fraction, on the other hand, may 
be reaminated, it may be converted into glucose and stored as glycogen, or it may 
he made into fat. Thus proteins differ from fats and carbohydrates in that they 
can be converted in the body into either of those substances. Proteins, however, 
tamot be synthesized from either carbohydrate or fat. While the amino acids 
are primarily intended for building tissue, they can be used for energy. Their 
utilization in this regard depends upon the amounts of other nonnitrogenous 
uutrients simultaneously consumed. Thus carbohydrates may have a protein- 
sparing effect. McLester' states that for nitrogen economy four to five times as 
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much carbohydrate as protein should be consumed. This means that 50 to 60 
per cent of the daily calories may be in the carbohydrate form. 

One of the earliest studies of salivary ammonia was conducted in 1881 at the 
University of Virginia by B. H. Heyward.? He reported that there was 0.04 to 
0.1 mg. of ammonia in each ml. of saliva. W. D. Miller* in his textbook Mierg. 
Organisms of the Human Mouth stated that ‘‘saliva mixed with white of egg 
gives rise to a stinking smell and an alkaline reaction (H,S and NH,).’”’ He 
further observed that if sugar were added to the original mixture, acid formation 
occurred and free ammonia and hydrogen sulfide were not formed. This observa- 
tion is in accord with our finding that ammonia is not produced in salivary eul- 
tures if glucose is present in the culture medium. 

Hench and Aldrich* observed that a filthy mouth produced high salivary 
ammonia values. They checked the relation of salivary ammonia and urea with 
blood urea levels. Updegraff and Lewis’ made an extensive examination of the 
nonprotein nitrogen, the ammonia and urea nitrogen, and the uric acid content 
of saliva and compared them with blood levels. They found that men had higher 
levels of ammonia nitrogen, their average being 0.061 mg., whereas women 
averaged 0.047 mg. They reported that the nonprotein nitrogen of the saliva 
averaged 37 per cent of that of the blood; the ammonia plus urea nitrogen, 76.1 
per cent of blood; the uric acid, 40.1 per cent; and the residual nonprotein 
nitrogen, 12.1 per cent. The relatively small quantity of residual nonprotein 
nitrogen of saliva in most cases led them to believe that amino acid nitrogen must 
be present in saliva in very small amounts, if at all. It appeared to them that 
the activity of the salivary glands was very selective, since of the blood con- 
stituents, glucose and amino acids are not secreted in significant amounts in 
saliva, while urea and uric acid readily pass into the secretion. They believe 
that the ammonia in saliva originates largely from the decomposition of urea. 

Dodds* reported a wide variation in salivary ammonia nitrogen, the range 
being from 0.015 to 0.134 mg. per ml. He concluded that the variations in com- 
position of saliva are so great that no clinical significance can be ascertained, 
at least for normal individuals. Morris and Jersey’ reported that ammonia 
values in the saliva were less regular than those for other substances, indicating 
that ammonia is probably not a product of the glands. They suggested that the 
ammonia is formed after the secretion leaves the glands, possibly through the 
hydrolysis of urea. Clark and Shell,® following their study on the influence of 
diet on the constituents of saliva in five prison subjects, concluded that ammonia 
is not an important factor in the reaction of saliva. 

Frank,’ studying salivary ammonia in relation to calculus deposition, noted 
that when saliva was allowed to stand at room temperature, the ammonia conten! 
inereased appreciably. Ammonia levels were most constant two to three hours 
after meals. The greatest daily variations were found in persons who had the 
greatest amount of calculus. The range was from 0.047 to 0.17 mg. per ml. of 
saliva in healthy people. A value of 0.193 was obtained from an individual 
afflicted with lumbago. Cases showing calculus deposits averaged higher salivary 
ammonia levels than did caleulus-free individuals. Maupetit?® found salivary 
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ammonia levels higher than normal in nephritic individuals, the range being 
trom 0.18 to 0.383 mg. per ml. of saliva. 

In 1934 Grove and Grove" emphasized the possible importance of ammonia 
in checking dental caries. They did not attribute its action to any antibacterial 
effect, but rather to its buffering qualities and its ability to dissolve mucin, there- 
by removing or interfering with the development of plaques on the caries- 
susceptible surfaces of the teeth. They found definitely higher ammonia levels 
in the salivas of caries-free individuals than in subjects with active caries. One 
hundred and fifty salivas were analyzed. They noted that the acid salts of 
ammonia were not effective in dissolving mucin plaques and concluded that the 
alkaline reserve of the saliva influenced the action of salivary ammonia, smaller 
volumes of ammonia being more effective in an alkaline saliva than larger vol- 
umes of ammonia in salivas that were acid in reaction. This observation co- 
incides with ours in that the alkaline salts of ammonia were effective in in- 
hibiting the growth of lactobacilli whereas the acid salts were not. Grove and 
Grove believed that caries is not active in a saliva on the alkaline side of neu- 
trality if it contains 5 mg. or more of ammonia per 100 ml. If the saliva is 
low in alkaline buffers, the ammonia that may be in it may be as salts of the acid 
type, which will not be effective either in antibacterial or mucin-dissolving 
properties. 

White and Bunting’? investigated the ammonia content of saliva and 
found no significant difference between caries actives and inactives. They 
criticized the work of Grove and Grove, stating that the method used was not de- 
pendable for determining accurately the small amounts of ammonia that were 
present in saliva. 

Youngburg’® has made an extensive report on salivary ammonia in relation 
to caries. He could not substantiate the finding of Grove and Grove that am- 
monia levels below 4 mg. per 100 e¢.c. of saliva were associated with caries ac- 
tivity. His values for forty-five caries-active individuals ranged from 3.57 to 
16.96 mg. per 100 ml. of saliva. Normal individuals had a similar range. He 
observed that meals usually caused a decrease in salivary ammonia. Dietary 
changes of a week’s duration caused little change in the ammonia content, al- 
though an alkaline diet tended to decrease the amount. 

Grove and Grove" later countered the criticism of their methods by stating 
that the aeration method used by White and Bunting and by Youngburg de- 
termined both the protein and nonprotein nitrogen content, whereas the Folin- 
Bell permutit method which the Groves used estimated only the nonprotein 
nitrogen (ammonia) present. They had no reason to believe that the amount of 
total nitrogen had an influence on earies activity; they believed only the am- 
monia to be important. They also reported that ammonia had an inhibiting 
elect on the activity of Lactobacillus acidophilus. A medium was prepared con- 
laining bromeresol green as an indicator according to Snyder’s"® formula. The 
medium contained glucose and had a pH of 5.4. Fifty tubes of medium were 
inoculated with saliva and 0.2 ml. of a 0.006 per cent ammonium solution was 
added to twenty-five of the tubes at the time of inoculation. Eighty per cent of 
the tubes without the ammonia turned yellow within twenty-four to forty-eight 
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hours, indicating acid production presumably due to L. acidophilus growth, 
All the tubes containing ammonia remained green up to seventy-two hours 
demonstrating no acid formation, presumably due to the inactivation of lacto. 
bacilli by the ammonia. 

J. E. Cary’® recently publishcd an extensive report entitled ‘‘The De. 
velopment of Alkali Within Saliva and Its Relation to Dental Caries.’’ The 
work deals principally with the presence and source of ammonia in the saliva, 
The evolution of ammonia in the breath and from stagnating saliva was dem- 
onstrated. The amount varied from time to time in the individuals studied: 
one was observed at intervals for a period of one year. While Cary found 
that ammonia is always evolving from saliva, no correlation was found between 
the amount of ammonia and caries activity. However, when saliva was in- 
cubated either for one hour or for four hours in the presence of 4 per cent glu- 
cose, significantly greater evolved and total ammonia developed in the salivas 
from caries-free individuals. 

The origin of salivary ammonia has received some study. Several sources 
have been investigated including the possibility that the salivary glands have 
either an excretory function for the elimination of ammonia and urea or a 
secretory function whereby ammonia is formed in the gland. In order to de- 
termine whether ammonia was present in saliva as it came into the mouth and 
was not due to the conversion of urea and other nitrogenous material by the 
bacterial enzymes of the mouth, Cary devised a method for collecting saliva from 
the glands with a minimum of bacterial contamination. A glass collecting vessel 
was molded to fit the floor of the mouth closely adapted to the orifices of the 
submaxillary ducts. Parotid saliva was collected by an aspiration method. 
Saliva from eight subjects collected by this method led to the following state- 
ment: ‘‘Though a larger number of cases would be necessary for this work to 
be conclusive, results show that the salivary glands have neither an excretory 
nor a secretory function in the formation of ammonia. Normal saliva owes its 
ammonia to an overwhelming, if not complete, extent to the presence of bae- 
teria.’’ 

The probable sources for ammonia formation are the urea, the protein and 
amino acid content of saliva, and any nitrogenous food residues that might be 
contained in salivary collections. Stephan’? emphasized the importance of urea 
a few years ago. He called attention to its presence in saliva and to its ready 
conversion into ammonium carbonate by the enzyme urease, which is invariably 
present in the oral cavity. 

Cary examined the nitrogenous material in saliva for the possible fractions 
from which ammonia might be formed. Initial estimates were obtained for 
total nitrogen, nonprotein nitrogen including urea, protein nitrogen, ammonia, 
and pH. Saliva was collected from individuals classed as caries active, caries 
free, and caries free with periodontitis cases, and was incubatcd for seven t0 
eight. days. Daily estimates were made of the ammonia and pH content. The 
results showed that most of the nitrogenous material was utilized during the 
first twenty-four hours of incubation. The urea was rapidly hydrolyzed but the 
amount of urea originally present was not sufficient to account for the volume of 
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ammonia produced. The increased buffer value of incubated saliva due to am- 
nonia formation is published in Cary’s article as shown in Table II. It is ob- 
vious that considerably more ammonia is formed than can be accounted for from 
the conversion of urea. 


TABLE II. BUFFER VALUE OF SALIVA 


CARIES FREE 
CARIES CARIES PERIODONTITIS 
ACTIVE FREE CASES 


Initial acid buffer value 11.74 16.69 16.98 
Increased buffer value with increased am- 
monia formation— 
1 hour 14.6% 16.7% 24.6% 
8 hours 71.8% 93.1% 107.0% 
Increased buffer value that total urea would 
give by a subsequent hydrolysis 17.6% 20.6% 20.3% 


Our own investigation indicated early that urea was not the only source 
for salivary ammonia.’® '° We note in our salivary cultures that during the eight 
days of incubation there was invariably an increase in the total titratable acid- 
ity. A possible reason for the increased total acidity was the formation of amino 
acids in the medium as proteolysis ensued. In order to determine this possibility, 
the Sorensen formol] titration test for amino acids was employed. It was found 
that if a saliva culture were to produce an inhibiting filtrate there would be a 
gradual increase in the amino acid content of the medium during the incubation 
period. The maximum production of amino acids usually occurred between the 
sixth and eighth days. Uninoculated beef broth medium when incubated along 
with the salivary cultures as a control showed no appreciable change in the 
amino acid content or hydrogen ion concentration. When the inhibiting factor 
developed in the salivary cultures, the hydrogen ion concentration gradually 
rose, in some instances to a pH of 8.1 despite the increase in total acidity. Then, 
too, the culture medium into which saliva was inoculated contained no urea, and 
the organism Bacterium lactis aerogenes, which we found most effective in the 
in vitro production of ammonia, does not convert urea into ammonia. 


DEAMINATION OF AMINO ACIDS 


It has been shown that the ammonia in urine results from the deamination 
of amino acids and not from the degradation of urea as has been thought for so 
long. Van Slyke”? and his associates found that under no condition was it possible 
to demonstrate in the kidney a conversion of urea nitrogen to ammonia nitrogen. 
The amide of glutamic acid, glutamine, apparently serves as the precursor for 
the bulk of urinary ammonia. The possibility exists that ammonia nitrogen 
production in the mouth may result in a large measure from the deamination 
of certain amino acids which are present in the secreted’ saliva or are formed 
through the hydrolysis of proteins in the oral cavity. 

We wished to know first which of the amino acids might be deaminized by 
whole saliva, by Bacterium lactis aerogenes, and by the unidentified gram 
positive bacillus of the mesentericus type. This information, we felt, might give 
Us a clue in regard to which amino acids we should look for in salivary analyses. 
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The following twenty-one amino acids were tested individually and jp 
various combinations for their deamination by these bacteria: 


Serine Lysine Cystine 
Aspartic Acid Tyrosine Phenylalanine 
Isoleucine Threonine tlutamie Acid 
Methionine Norleucine Arginine 
Glycine Leucine Alanine 
Valine Proline Tryptophan 
Histidine Hydroxyproline Cysteine 


A solution of each of the various amino acids was prepared so that each 
milliliter contained 10 mg. of that amino acid. Two milliliters of the twenty. 
one solutions were combined and the mixture neutralized with normal sodium 
hydroxide. Ammonia nitrogen determinations were made on the mixture and 
none was found. Equal amounts of the mixture were placed in several test 
tubes; one tube was inoculated with the aerogenes organism, one with the gram- 
positive bacillus, one with a combination of both, and one tube was kept un- 
inoculated as a control. The tubes were incubated forty-eight hours and then 
nitrogen determinations were made. No nitrogen was found in the control tube 
or the one inoculated with the gram-positive organism. However, the tube con- 
taining Bact. aerogenes had 3.67 mg. of ammonia nitrogen in it and the tube 
containing both the aerogenes and the gram-positive bacillus had 5.16 mg. 

Each amino acid was tested individually for its conversion into ammonia 
nitrogen by the aerogenes organism and the combination of aerogenes and the 
gram-positive bacillus. Only one was found to be deaminized either by aero- 
genes alone or in combination. This was aspartic acid. When the gram-positive 
rod was used with aerogenes, the ammonia nitrogen production from this amino 
acid was considerably increased. A combination of aspartic acid and glutamic 
acid produced the greatest amounts of ammonia nitrogen when acted upon by 
the aerogenes and mesentericus bacteria. Negligible amounts of ammonia nitro- 
gen were produced by other combinations of amino acids if aspartie acid was 
omitted. The bacteria had no effect on glutamic acid when it was used alone. 

Numerous tests were made to learn the effect of whole saliva on the de- 
amination of the various amino acids. The salivas were obtained from both 
earies-active and caries-inactive patients before breakfast and before the teeth 
were brushed or the mouth rinsed. A three-minute stimulated specimen was 
obtained by chewing paraffin and was cultured according to the Hadley method 
to determine the content of aciduric bacteria. Clinical, x-ray, and other lab 
oratory data on caries activity were available for each subject. Invariably the 
saliva from caries immunes would deaminate glutamic acid, producing all- 
monia nitrogen far in excess of the amount previously found necessary to pre 
vent the growth of Lactobacillus acidophilus. Saliva from very active carious 
eases which had acidurie bacterial counts of over 500,000 colonies per milliliter 
usually produced no ammonia nitrogen from this amino acid. If the salivas 
gave bacterial counts lower than 100,000, however, they frequently would de- 
aminize the glutamic acid. 
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Alanine and aspartic acid were invariably deaminized by the immune salivas 
and while some caries-active salivas did produce ammonia nitrogen from them, 
the majority did not. Various combinations of two, three, five, fourteen, and 
eighteen amino acids were studied. Two hundred and twenty samples of saliva 
were used and were secured from twenty-eight patients, fourteen classed as 
caries inactive and fourteen as caries active. The inactives invariably kept to 
one pattern while the caries actives showed marked variations even in different 
specimens collected from the same individual. 

If whole saliva was autoclaved at 15 pounds pressure for fifteen minutes, 
thus destroying its bacterial and enzyme content, no deamination of amino 
acids occurred. If small amounts of a nutrient medium such as beef broth were 
added to the whole saliva to stimulate bacterial growth, seven to eight times as 
much ammonia nitrogen was produced as occurred when the whole saliva alone 
was added to the amino acid. There seem to be multiple bacterial enzyme sys- 
tems present in saliva capable of converting various amino acids into amino 
nitrogen. The systems seem to be more definite and consistent in the salivary 
exeretions of caries-inactive persons. 

Information concerning the content of amino acids in saliva at the present 
time is very limited. That our knowledge is incomplete may be explained in 
part by the lack of analytical procedures by which the amino acid content of 
hody organs and fluids may be measured conveniently and accurately. Micro- 
biologic methods for the estimation of several of the amino acids recently have 
heen described. These new approaches afford easier and simpler procedures 
and are more important where satisfactory chemical methods are not available. 

Using the microbiologic assay technique, the presence of eleven amino 
acids in human saliva has been demonstrated. This method depends on the re- 
quirement of a specific amino acid in the culture medium that is used for grow- 
ing a test organism, such as L. caesi, L. arabinosiis, L. delbruckii. The particular 
bacterial species used will not grow if the medium does not contain its required 
amino acid. Different organisms are employed for studying various amino acids. 
A basie medium is prepared from which the particular amino acid under study 
is omitted. The test organism placed in that medium will not grow. Saliva is 
added to the basic medium, which is then inoculated with the test bacteria. 
lf the organism grows, the presence of that amino acid in the salivary specimen 
isestablished. The rate of bacterial growth is determined by the amount of acid 
formed during an incubation period of seventy-two hours, the acid being a 
measure of bacterial metabolism. This amount is compared with the amount 
that develops in a series of tubes containing the basie medium to which various 
known quantities of the specific amino acid have been added. The saliva con- 
tains the same amount of the amino acid as does the tube of basic medium plus 
amino acid that developed an equivalent amount of lactic acid during seventy- 
two hours’ incubation. A standard curve is obtained by plotting the number 
of milliliters of 0.1 N. sodium hydroxide required to neutralize the medium 
for each level of amino acid tésted (Fig. 1). The amino acid content of the 
unknown specimens is readily determined by interpolating on the standard 
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curve the amount of sodium hydroxide required to neutralize its cultures. Dupli- 
cate tubes are used for each level of the amino acid standard and unknown, 
Several aliquots of the saliva dilutions were assayed to represent at least three 
levels on the standard curve. Fig. 1 shows a typical standard curve for glutamic 
acid. 
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Fig. 1. 


Tryptophan and glutamic acid were determined by the method of Baun- 
garten et al.,”* isoleucine by the method of Kuiken et al.,?* serine by the method 
of Stokes and Gunness?* and Shankman et al.,2* valine and arginine by the 
method of MacMahan and Snell,?° threonine by the method of Greenhut et al.,” 
lysine, glycine and tyrosine by the method of Dunn et al.,?" and phenylalanine 
by the method of Shankman et al.”* 


EXPERIMENTAL 


Our experimental methods were as follows: a three-minute paraffin-stimu- 
lated sample of saliva was collected two hours after the morning meal. (This 
freed the mouth of any accumulated debris and provided a sample of saliva for 
the L. acidophilus count.) Following this, about 40 ml. of saliva were collected 
in a sterile container. This second portion of saliva was autoclaved immediately 
at 15 pounds pressure for fifteen minutes and then was stored in the refrigerator 
until used. In every case the specimen was assayed within twenty-four hours 
because preliminary results indicated that variations in the amino acid content 
occurred if a specimen was kept for a longer period. 
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Sterility tests were carried out on each sample after autoclaving. Fresh 
saliva samples were collected for each amino acid assay following the above 
procedure. The pH of the saliva was adjusted to 6.8, and dilutions were made 
with distilled water. 

Eighteen university staff members and dental students were used. They 
were classified as caries inactive, moderately active, and very active as de- 
termined by roentgenographic, clinical, and laboratory data. L. acidophilus 
counts were made on every specimen. 

The following divisions were set up: 

Caries inactive: No oceurrence of carious lesions during the preceding 
five years. L. acidophilus count negative throughout the investigations. 

Moderately active: X-ray and clinical findings of one to three lesions or 
recent fillings and L. acidophilus count up to 50,000 per milliliter of saliva. 

Very active: X-ray and clinical findings of four or more lesions or recent 
fillings and L. acidophilus count over 50,000 per milliliter of saliva. 

The group classified as follows: caries inactive, 6; caries moderately active, 
7; earies very active, 5. No special diets were given. 


DISCUSSION 


At least eleven amino acids have been found in human saliva. The ex- 
perimental data and values caleulated from the assays are summarized in Table 
III. All values are expressed in terms of l-amino acids. The values for 
tryptophan ranged from 0.12 to 0.90 mg. per cent, for glutamic acid from 3.0 


to 12.6 mg. per cent, for arginine from 3.3 to 10.0 mg. per cent, for isoleucine 
from 0.2 to 0.9 mg. per cent, for serine from 1.0 to 1.8 mg. per cent, for valine 
from 0.7 to 2.2 mg. per cent, for phenylalanine from 0.6 to 2.5 per cent, for 
threonine from 0.4 to 5.6 per cent, for lysine from 0.25 to 1.5 per cent, for 
tyrosine from 0.2 to 1.0 per cent, and for glycine from 1.9 to 15.5 per cent. 
These variations occurred irrespective of caries activity. 


TABLE III, VARIATION IN THE AMINO ACID CONTENT OF HUMAN SALIVA 


MG. PER CENT OF AMINO ACIDS 


IMMUNE MODERATELY ACTIVE VERY ACTIVE 
AMINO ACID (6 SUBJECTS ) (7 SUBJECTS ) (5 SUBJECTS) 


Tryptophan \ 0.23- 0.48 0.2 - 0.9 0.12- 0.55 
Arginine 3.3 - 5.0 -10.0 
Isoleucine 0.2 - 

Serine 1.5 - 

Valine 1.0 - , 2.2 
Glutamie Acid * 4.0 - 8. 3. 2.5 
Phenylalanine 0.6 - 1.7: .65- 2.0 
Threonine 0.6 - 5.6 0.4 - 2.7 
Lysine 0.25- 

Glycine 1.9 -10.0 

Tyrosine 0.2 - 0.3 


= 


AGIA 


In two cases (one caries-free and one caries-active) salivas were assayed 
lor tryptophan and glutamic acid, using samples collected at various times 
during twenty-four hour period. The tryptophan content varied from 0.175 
to 0.325 per cent for the immune and from 0.5 to 1.35 per cent for the active. 
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The glutamic acid values ranged from 4.0 to 8.2 mg. per cent for the caries. 
inactive and 11.5 to 23.0 mg. per cent for the caries-active. In both cases the 
lowest value was observed for the afternoon samples and the highest for the 
early morning samples. These variations are shown in Table IV. 


TABLE IV. VARIATIONS IN THE TRYPTOPHAN AND GLUTAMIC AcID CONTENT OF SALIVA During 
4 TWENTY-FouR-Hour PERIOD 


MG. PER CENT OF THE AMINO ACID 
SUBJECT A SUBJECT B 
IMMUNE CARIES ACTIVE 


SAMPLES COLLECTED GLUTAMIC ACID | TRYPTOPHAN GLUTAMIC ACID | TRYPT PHAN 
7 AM. 8.2 0.325 23.0 1.35 
10 A.M, 5.0 0.225 14.0 0.575 
3 P.M, 4.0 0.175 11.5 0.50 
9 P.M. 6.5 0.20 20.5 0.60 


For reasons of expediency, it was decided to collect all our samples of saliva 
two hours after breakfast. It had also been found that this particular sample 
represented more of an average sample as far as the amino acid content is econ- 
cerned. The variations from individual to individual which we have found 
may be due to differences in the diet as well as differences in metabolic rates. 

A positive correlation between the extent of dental caries and the rate of 
hydrolysis of starch has been reported.?®* *° It has further been suggested that 
tryptophan may be of value in increasing the time of this hydrolysis. There 
are other very important differences in the salivas of caries-free and caries- 
active individuals, such as the power to ferment glucose and the L. acidophilus 
count. In vitro experiments carried out by us did not show any inhibitory action 
of tryptophan in concentrations up to 30 mg. per cent as far as glucose degrada- 
tion and the growth of L. acidophilus is concerned. 


SUMMARY 


1. The free ammonia content of saliva from caries-free and caries-active 

ee has not been proved to be significantly different. 
. The source of ammonia nitrogen is not entirely urea; amino acids in 

aces contribute to its formation. 

3. At least eleven amino acids have been shown to be present in human 
saliva by using microbiologic procedures. 

4. Values are reported for these acids in the saliva of three groups classified 
according to caries activity. 

5. There is as yet no apparent correlation between the amount of these sub- 
stances present in the saliva and caries activity. 
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AMMONIA PRODUCTION IN THE ORAL CAVITY AND THE USE OF 
AMMONIUM SALTS FOR THE CONTROL OF DENTAL CARIES 


Ropert G. D.D.S., M.S., J. F. O’DoNNELL, E. R. Kircu, Px.D., 
AND E, C. Wacu, D.D.S., M.S., Cuicago, ILL. 


° 


HE association between certain aciduric bacteria, particularly Lactobacillus 

acidophilus, and dental caries activity is now widely accepted. Many re. 
ports continuing over a period of years demonstrate this positive correlation, 
and while opinions conflict as to whether or not these bacteria are responsible 
for caries production, there is conclusive evidence that these bacteria are in- 
variably present when caries is active and are missing from the oral flora of 
individuals with no active caries. 

We have been particularly interested in those individuals who do not have 
these microorganisms in their mouths. Some of these subjects do not ma- 
terially restrict their consumption of carbohydrate foods and their mouths are 
frequently exposed to contamination by these bacteria. A bacterial-inhibiting 
substance, the nature of which was undetermined, has been demonstrated by 
Clough,’ ? Bibby,* and Canby and Bernier.* Clough found that the inhibitory 
agent was in the supernatant fluid, not in the sediment when saliva was cen- 
trifuged, and that heating at 75° C. for five minutes destroyed the inhibitory 
agent which did not induce lysis of L. acidophilus but had a bactericidal effect. 
Hill’ made an important observation on the inhibition of lactobacilli by caries- 
immune saliva. When a diluted culture of L. acidophilus was placed in saliva 
freshly collected from a caries-immune subject and the mixture was incubated 
for twenty-four hours, the lactobacilli were found to have disappeared despite 
the addition of dextrose, which should have stimulated their growth. Our 
repetition of Hill’s study revealed similar results. We also attempted to estab- 
lish lactobacilli in the mouths of caries-inactive individuals by having them rinse 
their mouths with forty-eight-hour broth cultures of these microorganisms. 
Cultures taken at hourly intervals after inoculation showed that the viable 
lactobacilli were quickly eliminated. These microorganisms disappeared in 
from nine to twelve hours. These observations led to the conclusion that the 
oral environment in individuals with no active caries must lack factors which are 
necessary for the growth of these bacteria, or else contain something that is 
detrimental to their proliferation. 

There is the possibility that certain individuals may have an actual im- 
munity to these organisms through agglutinins that they may have in their 
saliva. This possibility was originally investigated by Jay, Crowley, Hadley, 
and Bunting*® who found agglutinins for L. acidophilus in higher titer in the 
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blood serum of caries-free individuals than in the serum of caries-active indi- 
viduals. The saliva did not reveal such differences. Later, Jay’ reported that 
skin reactions occurred more often in persons with active caries following the 
intradermal introduction of a filtrate prepared by pooling forty strains of L. 
uidophilus. Negative skin reactivity seemed associated with the presence of 
grum agglutinins. Attempts at vaccination with repeated inoculations of a 
polyvalent L. acidophilus vaccine led to some desensitization. Two individuals 
developed severe abscesses at the site of inoculation. 

Canby and Bernier* attempted immunization with a vaccine devoid of 
abseess-producing properties. Methods developed by the Army Medical School 
for preparing and administering typhoid vaccine were employed for DL. acid- 
ophilus vaccination. Preliminary reports indicated that their methods stimu- 
lated production of a substance having growth-inhibiting properties toward 
lactobacilli in the mouth accompanied by a corresponding increase in the ag- 
glutinin titer. 

Pursuing these investigations, Dietz, et al.* examined the relationship be- 
tween human blood agglutinins for certain selected strains of oral lactobacilli 
and caries experience. They found no significant differences in the strength 
of the blood agglutinins in fifteen highly caries actives and fifteen caries in- 
actives. They noted that the high blood titers were accompanied by negative 
salivary lactobacillus count irrespective of the caries experience in the teeth. 
In a later report, Williams® found that lactobacilli vaccination could be per- 


formed at weekly intervals without inciting any severe local or general detri- 
mental effects. Vaccination increased the blood agglutinin titers, the maximum 
level being attained about two weeks after vaccination. However, the titers 
decreased until they were near the unvaccinated levels five months after the 
last injection. He concluded from his results that immunization by the Army 
method had no consistent effect on the numbers of lactobacilli cultivable from 


the oral cavity. 

It seems likely that other factors besides immune bodies are responsible for 
the absence of the lactobacilli in the mouths of caries-inactive individuals. Our 
early studies demonstrated that as saliva stagnates, there develops in it in- 
hibitory properties for lactobacilli and the fermentation of glucose. We further 
observed that cultures of caries-immune saliva growing in beef infusion broth 
ata pH of 7.6 developed greater inhibitory properties for lactobacilli and 
glucose degradation than was produced by incubating saliva by itself. The 
maximum inhibitory effect was developed by cultures that were incubated for 
eight days. wn of 

Our experimental studies to determine the nature of the inhibiting agent 
follow and are as described in the Journal of the American Dental Association, 
June 1, 1946. The broth culture of saliva was filtered through a Seitz filter to 
stop bacterial action and to remove bacterial bodies and debris. The clear 
filtrate was then added in equal volume, usually 3 ml., to saliva freshly collected 
from an individual having active dental caries. That-saliva was known to con- 
tain large numbers of lactobacilli and to degrade glucose rapidly. To this 
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saliva-filtrate mixture, 1 ml. of a 2 per cent glucose solution was added to ep. 
hance the growth of lactobacilli and to permit a determination of glucose eon. 
version into acid. Before placing this mixture into the incubator, 0.1 ml. was 
removed and spread over the surface of a tomato agar plate prepared according 
to Hadley’s modification of Kulp’s formula, which medium is the standard one 
for growing oral lactobacilli..° A pH determination of the mixture was also ob. 
tained. Then the mixture was placed in the incubator. At the end of four, 
twenty-four, and forty-eight hours another pH reading was made and at the end 
of twenty-four, forty-eight, and seventy-two hours, subcultures were again 
made on tomato agar medium. Controls were established by adding to the 
caries-active saliva similar amounts of glucose solution and sterile uninoculated 
beef broth. 

While cultures of saliva from caries-inactive subjects developed inhibitory 
properties, cultures from caries-active individuals treated similarly did not. 
The contrast is shown by an example in Table I. The mixture containing the 
filtrate from a caries-immune saliva did not change in hydrogen ion concentra- 
tion over a forty-eight-hour period, whereas that from a caries-active saliva 
permitted a drop in pH to 4.2 in forty-eight hours. 

In Fig. 1 the bacterial inhibition is shown. Plate I shows the number of 
lactobacilli and yeast that developed on the surface of a tomato agar plate from 


Plate I. Plate II. Plate III. 


Fig. 1.—Bacterial inhibition by salivary filtrate. Plate I, O-hour contact between — 


saliva, 2 per cent glucose solution. Plate II, 24-hour contact between filtrate, saliva, a 
cent glucose solution. Plate III, 48-hour contact between filtrate, saliva, 2 per cent glucose so 
tion. Plate IV, 48-hour contact between beef broth, saliva, 2 per cent glucose solution. 
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TapLE I. COMPARISON BETWEEN INHIBITING AND NONINHIBITING FILTRATES ON SALIVARY ACID 
PRODUCTION 


INHIBITING FILTRATE NONINHIBITING FILTRATE 
Saliva 3.0 ml. Saliva 3.0 ml. 
Filtrate 3.0 ml. Filtrate 3.0 ml. 
2% Glucose Sol. 1.0 ml. 2% Glucose Sol. 1.0 ml. 


TIME 

Start 
4 hours 

24 hours 

48 hours 


0.1 ml. of an inhibiting filtrate and saliva mixture transferred immediately after 
they were combined. Plate II gives the results after twenty-four hours’ incuba- 
tin. There is no growth; the aciduric organisms have disappeared. Plate III 
shows the result of forty-eight hours’ contact. The acidurie organisms still are 
absent. Plate IV shows the number of aciduric organisms present in 0.1 ml. of 
the control combination of beef broth, glucose solution, and the same caries- 
active saliva after forty-eight hours’ incubation. The aciduric organisms, yeasts, 
and lactobacilli have not only remained viable in the control tube, but have in- 
creased. These results indicate that an inhibiting agent was present in the 
Seitz filtrate obtained from the culture of a caries-immune saliva. 


STANDARDIZING THE TEST FOR FILTRATE POTENCY 


It was recognized that the method originally employed to test the inhibit- 
ing power of the filtrate did not permit accurate comparative analyses because 
siliva collected from caries-active subjects on different days and from different 
people varies in its content of lactobacilli and in its ability to convert glucose 
into acid. Furthermore, this method of testing filtrates required the frequent 
collection of fresh saliva. Therefore, a method for testing filtrates was devised 
which would eliminate the necessity of collecting fresh saliva and would give 
&more uniform basis for the test. As the L. acidophilus was the bacterium 
Whose inhibition we were interested in particularly, and as the lactobacillus has 
the ability of rapidly converting glucose into acid and is probably in a large 
Measure responsible for this action in the saliva of caries-active people, a 
standard culture of that organism was used as the basis for testing. The Hadley 
strain was obtained from the American Type Culture Collection and was used 
as the standard test organism. We shall not take the time to describe the methods 
employed to develop a standardized basis for comparison, but it was found that 
4 strongly inhibitory filtrate would destroy the Hadley strain of lactobacilli 
when a twenty-four-hour culture of that organism was added to the filtrate and 
incubated for twenty-four hours. The concentration of the culture in the filtrate 
was 1:100. Filtrates not as strong permitted some organisms to survive for 
twenty-four hours but eliminated them after seventy-two hours. Weak or im- 
potent filtrates would not inhibit growth and many more of the lactobacilli were 
Present at the end of seventy-two hours’ incubation than were present at the 
time of inoculation. The antibacterial and antienzymatic effectiveness of sal- 
wary and bacterial cultures was judged on this basis. 
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24-hour contact 72-hour contact 


Fig. 2.—Effect of dilution upon inhibitory property of filtrates. A and B, Inhibitory fil- 
trate diluted 1:1 with beef-glucose broth. C and D, Inhibitory filtrate diluted 1:2 with beef- 
glucose broth. EF and F, inhibitory filtrate diluted 1:3 with beef-glucose broth. 
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It was assumed that the inhibiting factor was produced by bacterial ac- 
tivity since it increased during the incubation period. Further study revealed 
that many types of bacteria were present in the cultures of immune saliva. 
There was one, Bacterium lactis aerogenes, consistently present. It was also 
one of the last survivors in eight days of incubation. The last surviving or- 
ganism was usually a staphylococcus which was identified as Staphylococcus 
epidermis according to Bergy’s classification. On frequent occasions, colonies 
of large gram-positive bacilli in chain formation would appear in the salivary 
cultures. They proved to be highly pleomorphic when subcultured, and have 
not been identified. 

In all, one hundred and five different bacterial organisms were selected 
and grown for eight days in pure culture in meat infusion broth. The cultures 
then were passed through Seitz filters and the filtrates tested for their inhibiting 
ability by the above described method. The only organism that produced an 
inhibiting filtrate was Bacterium lactis aerogenes. When this organism was 
cultivated in combination with the large gram-positive unidentified bacillus, the 
filtrate from the combined growth showed an increased inhibiting power. The 
gram-positive bacillus, however, grown alone produced no inhibition nor had it 
the ability to degrade glucose. 


EFFECT OF FILTRATE DILUTION 


It was recognized that many antibiotic substances such as penicillin will 
maintain their effectiveness in high dilution. Therefore, experiments were per- 
formed to see how much the filtrates could be diluted before the inhibitory factor 
was rendered ineffective. Several filtrates which were known to be highly in- 
hibitory. were diluted with fresh beef infusion medium containing 2 per cent 
glucose. A 1:1 dilution was found usually to be effective in preventing the 
growth of L. acidophilus and a 1:2 dilution as a rule eliminated the organism 
after seventy-two hours’ contact between the diluted filtrate and the viable 
lactobacilli, but no inhibition was evident in the higher dilutions. Fig. 2 illus- 
trates these results, establishing the fact that the inhibiting agent would not 
permit high dilution. 


EFFECT OF CONCENTRATING FILTRATE 


If the inhibiting filtrates would not permit much dilution,. what result 
would concentration have on them? Filtrates known to be potent inhibitors 
werg used and a portion of each was always reserved as a control so that any 
variation in their potency could be checked by comparison. Some filtrates were 
evaporated to 50 per cent of their original volume, others to 60 and 75 per cent. 
Still others were evaporated to dryness and then the solids remaining were sus- 
pended in sufficient sterile beef infusion broth to produce 40 per cent of the 
original volume. Evaporation was accomplished in some by heat and in others 
in vacuum at room temperature. The filtrates that had been evaporated to dry- 
hess entirely lost their power to inhibit the growth of L. acidophilus and to pre- 
vent the conversion of glucose into acid. Those filtrates which had been evapo- 
tated to various volumes were found to have diminished in their potency in direct 


86 Kesel, O’Donnell, Kirch, and Wach 


proportion to the extent of evaporation. The inhibitory activity of the filtrates 
was not increased by the concentration of their volume. Fig. 3 shows the con- 
trast between the inhibitory effect of two portions of the same filtrate, one of 
which was unaltered ‘and the other evaporated to dryness in vacuum and the 
residue dissolved in beef infusion broth. Viable lactobacilli were sown into 
each and tomato agar cultures were made after twenty-four-hour and seventy- 
two-hour contact. That which had been evaporated no longer possessed in- 
hibiting qualities. This fact gave us the clue that the inhibiting agent was 
volatile and was being removed in the distillate. 


24-hour contact 72-hour contact 


Fig. 3.—Effect of concentration on inhibitory filtrate. A and B, Inhibitory filtrate un- 
altered. C and D, Same filtrate evaporated to dryness and dissolved in Bailey glucose broth— 
40 per cent original volume. 


THE INHIBITING AGENT 


Inhibiting filtrates were then evaporated in vacuum at room temperature 
and tests were made on the distillate to determine what substances were pres 
ent. The substance that was continually found in the distillate was ammonia. 
With this clue, all filtrates were examined directly for their ammonia nitrogel 
content, and a direct correlation was found between the amount of ammonia 
nitrogen present and the degree of inhibition which the filtrates exerted. The 
ammonia nitrogen determination was made by the Folin permutit method.” 
Noninhibiting filtrates contained little or no ammonia nitrogen, and filtrates that 
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were inhibitory contained at least 0.5 mg. of ammonia nitrogen per milliliter. 
Examples of the relation between the lactobacilli-inhibiting properties of various 
filtrates and their ammonia nitrogen content are shown in Fig. 4. 

Then it was decided to add ammonia directly to the culture medium to de- 
termine the effect of such addition. Varying amounts of ammonium carbonate 
were added to tubes of sterile broth medium and these combinations were tested 
for their lactobacillus-inhibitory potency by the usual method. The inhibitory 
ability of these additions paralleled those of the salivary culture filtrates that 
had similar ammonia nitrogen concentrations. The results are demonstrated in 
Fig. 5. This evidence substantiated the discovery that the inhibiting substance 
which developed in the saliva cultures was ammonia, and ammonium carbonate 
was found to be the most effective ammonium salt in inhibiting the growth of 
lactobacilli. Basic ammonium salts were found to be inhibitory, whereas acid 
salts were not. 

AMMONIA OR ALKALINITY 


There was the possibility that the alkalinity produced by the ammonia was 
the inhibiting factor. A solution of ammonium acetate was prepared containing 
5.6 mg. per milliliter. A solution of sodium acetate was prepared having the 
same pH, 7.2. These solutions were added in varying amounts to separate test 
tubes of broth medium. These tubes were inoculated with lactobaeilli and the 
effects of the two substances on the growth of the lactobacilli- were determined. 
The results are shown in Fig. 6. There was abundant growth of lactobacilli 


in the eontrol culture, which contained neither sodium nor ammonium acetate. 
The tubes to which ammonium and sodium acetate were added in the amount of 
0.1 ml. produced no apparent inhibition of the bacteria and similar results were 
obtained in the tubes to which 0.5 and 1.0 ml. of sodium acetate solution had 
been added. However, the tubes containing 0.5 and 1.0 ml. of the ammonium 
acetate solution showed complete inhibition of the lactobacilli. These results 
established the fact that the ammonia and not the alkalinity produced the in- 
hibitory effect at the pH of 7.2. 

With the evidence that was accumulating on the possible importance of 
ammonia in inhibiting the growth of lactobacilli and perhaps controlling @aries 
activity, it was decided to develop an ammonia-containing dentifrice and mouth 
rinse for clinical use. Various sources of ammonium nitrogen that could be 
used in the form of an oral preparation were considered. Ammonium carbonate 
was thought desirable because it seemed to be the most effective of the ammonia 
salts in vitro studies, but because of its high volatility it was feared that a mouth- 
wash containing it would soon lose its effectiveness. It was desirable also to 
have a preparation that would not emit an ammoniacal odor or taste. 


We had observed that the greatest inhibitory qualities were developed from 
immune saliva when that saliva was incubated in beef broth buffered with al- 
kaline phosphates. This fact led us to the use of dibasic ammonium phosphate 
Which provided a fairly stable source for ammonia with no evidence of an am- 
monia odor. We recognized the fact that phosphates stimulate bacterial growth 
and that Howe?” observed that dibasic ammonium phosphate in small quantities 
stimulated bacterial proliferation in salivary cultures with increased acid pro- 
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24-hour contact 72-hour contact 


‘Fig. 4.—Correlation between ammonia nitrogen content and inhibitory properties of fil- 
1 filtrate—N: 


C and D, No. 
G and H, No. 8 filtrate—™ 


A .and. B, Control—beef-glucose broth—no N: present. 
K and L, No. 5 filtrate—™s 


trates, 
content 0.06 mg. FH and F, No. 2 filtrate—N:2 content 0.218 meg. 
content 0.504 mg. J and J, No. 4 filtrate—N2 content 0.624 mg. 


content 1.476 mg. 
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24-hour contact 72-hour contact 


Fig. 4. (For legend, see opposite page.) 
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_ Fig. 5.—Effect of measured amount of ammonium carbonate on the growth of L. Acido- 
philus. A and B, Control—beef-glucose medium—no ammonium carbonate. GC and D, Beef- 
glucose medium containing 0.1 ml. ammonium carbonate solution. E and F, Beef-glucose meé- 
dium containing 0.2 ml. ammonium carbonate solution. G and H, Beef-glucose. medium con- 
taining 0.3 ml. ammonium carbonate solution. J and J, Beef-glucose medium containing 0.4 ml. 
ammonium carbonate solution. K and L, Beef-glucose medium containing 0.5 ml. ammonium 
carbonate solution. (Solution contained 5.6 mg. ammonium carbonate per milliliter.) 
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24-hour contact 72-hour contact 


Fig. 5. (For legend, see opposite page.) 
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Fig. 6.—Effect of alkalinity on the inhibition of L. acidophilus. A and B, Control— 
beef-glucose broth. C and D, No. 1 culture—beef-glucose broth 0.1 ml. ammonium acetate solu- 
tion. EH and F, No. 2 culture—beef-glucose broth 0.1 ml. sodium acetate solution. G and 4, 
No. 3 culture—beef-glucose broth 0.5 ml. ammonium acetate solution. J and J, No. 4 culture— 
beef-glucose broth 0.5 ml. sodium acetate solution. K and L, No. 5 culture—beef-glucose broth 
1.0 ml. ammonium acetate solution. M and N, No. 6 culture—beef-glucose broth 1.0 ml. sodium 
acetate solution. 
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24-hour contact 72-hour contact 


Fig. 6. (For legend, see opposite page.) 
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Fig. 6. (For legend, see page 92.) 
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duction. Our investigation had demonstrated, however, that dibasic ammonium 
phosphate in larger quantities definitely inhibited lactobacillus activity and 
subsequent acid production. Therefore, we included dibasic ammonium phos- 
phate in our formula in the amount of 5 per cent by weight. 


A mouth rinse and a tooth powder were prepared according to the. follow- 
ing formula: 
Rinse 
Dibasic ammonium phosphate 
Glycerin 
Liquor amaranth (U.S.P.) 
Soluble saccharin 
Aqua menthae piperitae 


Powder 
Bentonite 
Soluble saccharin 
Oil of peppermint 
Oil of cinnamon 
Methyl salicylate 
Dibasic ammonium phosphate 
Precipitated calcium carbonate 


oooococo 


Control preparations were made which differed only in the fact that they 
contained no dibasic ammonium phosphate. Instead, an equal amount of pre- 
cipitated calcium carbonate was added to the powder and aqua menthae piperitae 
was added to the rinse in order to maintain the same volumes for the solution. and 
the dentifrice. 


To determine the effectiveness of these preparations on the oral flora, par- 
ticularly the L. acidophilus content, patients who had a large number of carious 
lesions were selected from the dental clinic and student body. A L. acidophilus 
count was made of their salivas and a count of 75,000 per milliliter was arbitrar- 
ily chosen as an index of high caries activity. Fifty-five subjects were chosen with 
these or higher counts. Confirmatory tests were made on four consecutive days to 
make sure that the high counts were consistent. The group was divided into 
two sections, one a control group, and the other the experimental one. The 
control group, consisting of ten persons, was to use the preparations without the 
dibasic ammonium phosphate, and the experimental group was to use the am- 
monium containing mouthwash and powder. 


INSTRUCTIONS TO PATIENTS 


The patients were instructed to brush their teeth thoroughly with the tooth 
powder and then to use about one tablespoonful of the mouth rinse and to move 
it vigorously over the entire mouth for two to three minutes. This was to be 
done on arising and before retiring for the night, and they were also asked not 
to rinse their mouth with water after using the mouthwash. No dietary or 
other instructions were given, as we wanted to learn what the unaided effect of 
the ammonia might be. Patients were required to return at frequent intervals 
for lactobacilli counts. 


EXPERIMENTAL RESULTS 


The experimental findings have been arranged in Tables II and III. The 
bacterial counts for lactobacilli in the saliva of each subject before the experi- 


| 
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ment commenced are shown in column A. These numbers are the average of 
salivary counts made on four consecutive days. The salivas were collected and 
were analyzed according to the Hadley method. The numbers in column B are 
the average of the last two lactobacilli counts made in the same manner from 
the same individuals after approximately five months’ use of the rinse and 
dentifrice. The numbers in column C (Table III) are the lactobacilli counts 
for those of the group who continued using the powder and rinse for one year, 


CONTROL GROUP. EFFECTS ON LACTOBACILLI COUNTS OF FIVE MONTHS’ CLINICAL 


TABLE IT. 
USAGE OF MouTH RINSE AND DENTIFRICE CONTAINING No AMMONIA 


SUBJECT A | 
485,000 
200,000 
550,000 
400,000 
295,000 


SUBJECT | A | B 
249,000 234,000 
810,000 870,000 
200,000 155,000 
73,000 121,500 
110,000 128,500 


365,000 
412.000 
330,000 
415,000 
325,000 


TEST GROUP. EFFECTS ON LACTOBACILLI COUNTS OF FIVE MONTHS’ CLINICAL 
USAGE OF A MOUTH RINSE AND DENTRIFRICE CONTAINING AMMONIA 


TABLE III. 


SUBJECT | A | B ] c | SUBJECT | A | B c 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 


698,000 
450,000 
202,000 
410,000 
561,000 
509,000 
1,400,009 
148,000 
1,500,009 
338,000 
562,000 
150,000 
51,000 
269,000 
675,000 
375,000 
260,000 
1,450,000 
610,000 
300,000 
165,000 
470,000 
900,000 


40,000 
523,000 
75,000 
81,000 

No growth 
74,000 
58,500 
42,000 
19,000 
140,000 
110,000 
10,000 
1,200 
16,500 

No growth 
42,000 
30,000 
160,000 
33,500 
1,000 
40,000 
30,000 
145,000 


No growth 


1,500 
2,500 
12,500 


110,000 
18,000 
No growth 


No growth 
3,000 


30,000 
No growth 
5,000 


No growth 
15,500 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 


55 


540,500 
,250,000 
500,000 
370,000 
260,000 
145,000 
495,000 
525,000 


265,000 ; 


73,000 
110,000 
280,000 

,100,000 
750,509 
820,000 
900,000 
585,000 
294,000 
160,500 
485,000 
315,000 
755,000 


70,000 
16,000 
320,000 
110,060 
No growth 
25,000 
160,000 
10,000 
No growth 
No growth 
35,500 

6,500 
110,000 
210,000 

2,500 
160,000 

No growth 
70,006 
250 

No growth 
90,000 
20,500 


No growth 

No growth 
40,000 
12,000 


No growth 
6,000 

No growth 
15,000 


1,500 

No growth 
40,000 
30,000 

No growth 
110,000 
2,500 
18,000 

No growth 


No growth 
2.000 


In every instance except one, the lactobacilli counts were markedly reduced 
in the group using the ammonia preparations, whereas an increase or only a 


slight decrease was observed in the control group. 


The exception was an in- 


dividual who was not cooperative in using the dentifrice and rinse. Despite 
the apparent huge reduction in the counts in most of the cases, it is evident 
that some of the counts remained relatively high. 

The study has continued for approximately one year and the number of 
subjects has been expanded to 122. The results in the additional group have 
been the same; that is, invariably there is an almost immediate reduction of 
lactobacilli. In some individuals the organism has disappeared only to reappear 
sporadically. In many, however, the counts persist at levels that indicate some 
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earies activity. These patients are being recalled for clinical examination. 
Frequent checks have revealed no gingival irritation from the ammonia prepara- 
tions and the teeth are notably free from materia alba and bacterial plaques. 


Because of the persistent although reduced lactobacilli counts in some of 
our clinical subjects, it was decided to experiment further with ammonia- 
liberating preparations in order to obtain a more effective result. 


Stephan’® has advocated the use of urea in oral preparations, not only for 
ammonia liberation, but principally for its ability to inactivate carbohydrate- 
degrading enzyme systems. He found that a toothpaste containing 95 per cent 
earbamide, the synthetic form of urea, reduced caries activity 60 to 70 per cent 
in eases observed over a period of two years. We performed preliminary tests 
on the antibacterial and antienzymatic effect of carbamide combined in vary- 
ing amounts with dibasic ammonium phosphate. We hesitated using urea in 
large amounts because we did not wish it to interfere with the enzyme systems 
which are present in saliva and are responsible for the natural production of 
ammonia. On the other hand, we wanted to combine something with the dibasic 
ammonium phosphate that had an antibacterial effect, such as urea, to offset 
the stimulating effect that small quantities of ammonium phosphate have on bae- 
terial growth. In vitro experiments were conducted using caries-active saliva. 
We found that there was a synergistic action: the addition of 3 per cent urea 
to 5 per cent dibasic ammonium phosphate gave optimal results. The combina- 
tion was more effective than either substance used alone, as demonstrated in 
Tables IV to XV. 

The effect of a 3 per cent urea solution on total acid production, on lactic 
acid formation, on ammonia nitrogen production, and on the acidurie bacterial 
flora in the same specimen of stimulated caries-active saliva collected before 
breakfast is shown in Tables IV to VII. The lactic acid determinations were 
made according to the method described by Friedemann and Graeser,’* the am- 
monia nitrogen, by the Folin permutit method. It will be noted that in tube £Z, 
containing the saliva-glucose-urea mixture, there was a slight decrease in pH 
and an inerease in the total titratable acids after four hours’ incubation, but that 
after twenty-four hours the pH had risen considerably and titration revealed 
an alkaline reaction. However, lactic acid formation was accelerated and about 
six times the original ammonia nitrogen volume had been produced. The am- 
monia probably accounts for the reduction in the lactobacilli count, which 
reached zero after forty-eight hours’ incubation. 

Tables VIII to XI show the effect of a 5 per cent dibasic ammonium phos- 
phate solution on total acid production, lactic acid formation, ammonia nitro- 
gen production, and the acidurie bacterial flora in the saliva of the same indi- 
vidual collected on a different day. The dibasic ammonium phosphate main- 
tained the hydrogen ion concentration on the alkaline side in the presence of 
glucose, although total titratable acids were developed during the forty-eight- 
hour incubation period to almost the same level as occurred in the saliva without 
the ammonium phosphate. Equivalent amounts of lactic acid were produced 
in the saliva with and without the dibasic ammonium phosphate during forty- 
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eight hours’ incubation, although the ammonia did have a reducing effect oy 
lactic acid production as shown by the difference at the four-hour period. The 
analyses for ammonia nitrogen revealed that there was a reduction in am. 
monia in the presence of dibasic ammonium phosphate for reasons we do not 
know. The dibasic ammonium phosphate eliminated L. acidophilus from the 
saliva during twenty-four hours’ incubation, but permitted the development of 


coceal organisms of the streptococcus and staphylococcus varieties. No bae- 
teria survived the forty-eight-hour incubation period. 
TABLE IV. EFrrectT or 3 PER CENT UREA SOLUTION ON ACID PRODUCTION 
4 HOURS 24 HOURS 48 HOURS 
INITIAL 87° -c. 87° 
T.T. ACID T.T. ACID T.T. ACID T.T. ACID 
TUBE pH pH pH pH # 
A 6.6 0.50 6.9 0.30 7.0 0.20 7.2 0.10 
B 6.6 0.50 4.5 1.40 4.1 2.30 3.8 3.00 
C 5.8 0.40 5.8 0.30 5.8 0.40 5.8 0.40 
D 6.4 0.60 6.8 0.10 7.6 Alk. 7.6 Alk, 
E 6.4 0.60 6.0 0.80 7.6 Alk. 7.8 Alk. 
Tube A = 3 ml. saliva + 5 ml. distilled water. 
Tube B = 3 ml. saliva + 1 ml. 20 per cent glucose solution + 4 ml. distilled water. 


Tube C = 8 ml. sterile 3 per cent solution (control). 
Tube D = 3 ml. saliva + 4 ml: 3 per cent solution + 1 ml. distilled water. 


Tube E = 3 ml. saliva + 4 ml. 3 per cent urea solution + 1 ml. 20 per cent glucose solution. 


# Total titratable acidity determined using N/100 NaOH. 


TABLE V. EFFECTS or 3 PER CENT UREA SOLUTION ON LACTIC ACID PRODUCTION* 


4 HOURS 24 HOURS 48 HOURS 
TUBE INITIAL S7° 37° 
A 0.202 0.202 0.20 0.20 
B 0.202 0.843 1.215 1.745 
Cc 000 000 000 000 
D 0.202 0.202 0.202 0.202 
E 0.202 2.283 5.523 7.821 


*Reported in milligram per milliliter tube contents. 
Tube contents same as described above. 


TABLE VI. EFFECTS or 3 PER CENT UREA SOLUTION ON AMMONIA NITROGEN LEVEL* 


4 HOURS 24 HOURS 48 HOURS 
TUBE INITIAL 37° 87° oc. $7° ©. 
A 0.081 Trace 0.006 0.006 
B 0.081 000 000 000 
C 000 000 000 000 
D 0.081 0.1536 0.258 0.260 
E 0.081 0.04 0.240 0.310 


*Reported in milligram per cent per milliliter tube contents. 


TABLE VII. EFrrecT or 3 PER CENT UREA SOLUTION ON ACIDURIC FLORA 


INITIAL COLONY 24 HOURS 48 HOURS 
TUBE COUNTS 37° Cc. 
A 213,000 180,000 195,000 
B 200,000 1,300,000 Uncountable 
D 180,000 10,000 3,000 
E 190,000 45,500 No growth 
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TaBLE VIII. Errect or 5 Per CENT AMMONIUM PHOSPHATE SOLUTION ON ACID 
ie PRODUCTION 
h- 4 HOURS 24 HOURS 48 HOURS 
rt INITIAL 37° ©. 37° 37° 
e T.T. ACID T.T. ACID T.T. ACID T.T. ACID 
; TUBE pH # pH # pH # pH # 
; A 7.0 0.20 7.1 0.10 7.2 000 7.4 000 
C- B 7.0 0.20 4.5 1.50 4.0 2.60 3.9 3.00 
C 7.7 Alk. 14 Alk. ej Alk. 7.7 Alk. 
D 7.75. Alk. 7.8 Alk. 7.4 1.0 7.00 2.80 
Tube A = 3 ml. saliva + 5 ml. distilled water. 
Tube B = 3 ml. saliva + 1.0 ml. 20 per cent glucose solution + 4 ml. distilled water. 
= Tube C = 3 ml. saliva + 4 ml. dibasic ammonium phosphate solution + 1 ml. distilled 
water. 
Tube D = 3 ml. saliva + 4 ml. dibasic ammonium phosphate solution + 1 ml. 20 per cent 


glucose solution. 


# Total titratable acidity determined using N/100 NaOH. 
Alk. = Alkaline. 
TABLE LX. EFFECT or 5 PER CENT DIBASIC AMMONIUM PHOSPHATE SOLUTION ON LACTIC 
ACID PRODUCTION* 
_ 4 HOURS 24 HOURS 48 HOURS 
TUBE INITIAL 37” ao. 
A 0.146 0.146 0.146 0.146 
B 0.146 0.540 1.345 1.780 
Cc 0.146 0.146 0.146 0.146 
D 0.146 0.180 1.338 1.690 


*Reported in milligram per milliliter tube contents. 
Tube contents same as above. 


TABLE X. Errect oF 5 Per CENT DIBASIC AMMONIUM PHOSPHATE SOLUTION ON AMMONIUM 
NITROGEN LEVEL* 


4 HOURS 24 HOURS 48 HOURS 
TUBE INITIAL 37° 37°C. 
A 0.081 0.006 Trace 000 
B 0.081 000 000 000 
4 C 3.461 3.450 3.410 3.365 
D 3.461 3.361 2.74 2.182 


*Reported in milligram per cent per milliliter tube contents. 


_ TaBLE XI. Errect or 5 Per CENT DIBASIC AMMONIUM PHOSPHATE SOLUTION ON ACIDURIC 


FLORA 
4 INITIAL COLONY 24 HOURS 48 HOURS 
TUBE COUNTS 37° Cc. 37° 
A 264,000 245,000 226,000 
B 248,000 1,600,000 Uncountable 
1 Cc 260,000 No lactobacilli, 38,000 No growth 
coecal colonies 
D 270,000 No lactobacilli, 11,200 No growth 


coceal colonies 


The combined effect of 3 per cent urea and 5 per cent dibasic ammonium 
. § phosphate is demonstrated in Tables XII to XV. It will be noted that no 
measurable total titratable acidity developed in tube D, the saliva plus glucose 
specimen that contained the combined urea and ammonium phosphate solution, 
hor was there any lactic acid production. 


‘ 
j 
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TABLE XII. EFrecT OF COMBINED UREA AND DIBASIC AMMONIUM PHOSPHATE SOLUTION oy 
AcID PRODUCTION 


4 HOURS 24 HOURS | 48 HOURS 
INITIAL 37° 37° 

T.T. ACID T.T. ACID os ACID | T.T. ACID 
pH = pH P | # 

} 0.40 6.8 0.50 7. 0.10 000 
0.40 4.6 1.60 4, 2.20 3.8 2.90 


Alk. 7.8 Alk. Alk. Alk. 
Alk. 7.8 Alk. Alk. ‘ Alk. 
Tube A . saliva + 5 ml. distilled water. 
Tube B . saliva + 1 ml. of 20 per cent glucose solution + 4 ml. distilled water, 
Tube C 3 . saliva + 1 ml. distilled water + 4 ml. combined solution. 
Tube D = . saliva + 1 ml. of 20 per cent glucose solution + 4 ml. combined solution. 


# Total titratable acidity determined using N/100 NaOH. 
Alk. = Alkaline. 


TABLE XIII. EFFEcTs or COMBINED SOLUTIONS ON LACTIC ACID PRODUCTION* 


] 4 HOURS 24 HOURS 48 HOURS 
INITIAL 37° c. 37° 
0,202 0.202 0.202 0.202 
0.202 0.590 1.435 1.940 
0.202 0.202 0.202 0.202 
0.202 0.202 0.160 0.210 


*Reported in milligram per milliliter of tube contents. 
Tube contents same as described above. 


TABLE XIV. EFFECTS OF COMBINED SOLUTION ON AMMONIA NITROGEN LEVEL* 


4 HOURS 24 HOURS 48 HOURS 
INITIAL 37° c. a7” 
0.008 000 000 
0.008 000 000 
3.461 3.621 3.450 
3.461 3.640 3.430 


*Reported in milligram per cent per milliliter tube contents. 


TABLE XV. EFFECT OF COMBINED SOLUTION ON ACIDURIC FLORA 


24 HOURS 48 HOURS 
INITIAL 37° Cc. 37° 
290,000 310,000 300,000 
300,000 2,000,000 Uncountable 
285,000 No growth No growth 
295,000 No growth No growth 


Saliva collected from thirty-five different caries-active individuals treated 
similarly in no instance showed any lactic acid production. There was a slight 
rise in the ammonia nitrogen content as shown in Table XIV after a few hours’ 
incubation. This increase was probably due to the action of salivary urease 0 
the added urea. The aciduric bacterial flora was eliminated during twenty- 
four hours’ contact by the combined solution even in the specimen that con- 
tained the glucose (tube D). The antibacterial effect of the combined solutions 
was tested in vitro on the saliva of sixty caries-active individuals with similar 
findings. 

Because of these observations, we have modified our formula for the mouth 
rinse and tooth powder as follows and are observing the results of their clinical 


use on the bacterial flora and oral conditions. 
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Ammonia Production in Oral Cavity 


Rinse 
Dibasic ammonium phosphate 
Carbamide 
Glycerin 
Aleohol 
Soluble saccharin 
Menthol 
Liquor amaranth (U.S.P.) 
Sodium benzoate 
Distilled water 


Powder 


Dibasic ammonium phosphate 
Carbamide 

Bentonite 

Calcium carbonate (ppt.) 
Soluble saccharin 

Menthol 

Oil of peppermint 

Oil of cinnamon 

Oil of wintergreen 

Duponal 


The flavoring agents have been changed to mask the carbamide taste. 
Nuponal is a foaming agent to satisfy the requests of users. 


SUMMARY 


1. Ammonia nitrogen developed in human saliva by natural processes has 
the ability to inhibit the growth of L. acidophilus. 

2. The inhibition of the lactobacilli is not due to the alkalinity which the 
ammonia might provide, for the same alkalinity established by sodium acetate 
had no inhibiting action. 

3. Dibasie ammonium phosphate used orally in a mouth rinse and dentifrice 
caused a marked reduction in the oral lactobacilli counts but has not reduced 
the number in some of the subjects to a level that would indicate an arrest of 
dental caries. 

4. In vitro experiments indicate that a combination of 5 per cent dibasic am- 
monium phosphate and 3 per cent urea is more effecetive as an antibacterial and 
antiacidie agent than is either of these substances alone. 

5. It appears from bacteriologie observations that the use of an ammonium- 
containing dentifrice and mouth rinse as employed by the average individual 
may not completely check caries activity. Other measures, particularly dietary 
management, may be necessary to establish at least initial control. 
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THE ROLE OF NUCLEAR PHYSICS IN MEDICINE AND DENTISTRY 
I. APPLICATIONS IN MEDICINE 


Haroip Copp, M.D., PHD.,* BERKELEY, CALIF. 


INCE the discovery of radioactivity by Beequerel and the isolation of radium 
by the Curies, medical science has made good use of the advances in nuclear 
physics. This is no less true of the recent spectacular developments in the field, 
Although overshadowed by the tremendous military and industrial implications 
of atomic power, the medical aspects of nucleonics promise to be among the 
most important factors in medical progress during the next few decades. Chief 
among these are the use of radioactive isotopes as tracers in fundamental re. 
search and diagnosis, new applications of radiation therapy, and control of the 
grave health hazards associated with the release of atomic energy. 

Clinical medicine has been dominated until recently by the influence of 
Sir William Osler, with great stress laid on morbid anatomy and autopsy findings 
as a basis for the understanding of disease. If the study of function was some- 
times neglected, it is not surprising in view of the limitations of the conventional 
methods available. To investigate the metabolism of a given element, the usual 
procedure was to produce a severe dietary deficiency, or else to administer such 
a massive dose that in either case the body distribution was greatly distorted. 
The drawbacks of such experiments are evident and biologie scientists have long 
sought for ‘‘tracer’’ substances which could be administered in minute doses, and 
which would be so labeled that they could be easily followed in the body. The 
radioactive isotopes produced as a result of advances in nuclear physics have 
provided such tracers. These isotopes behave chemically and biologically exactly 
like the natural elements, but may be distinguished: by their radioactivity 9 
that it is possible to trace exactly what happens to them in the body. They may 
be detected with such sensitivity that frequently less than 0.1 pg (0.0000001 Gm.) 
is an adequate dose for an experiment. Such amounts obviously do not disturb 
normal function. The radiations from the usual tracer doses (0.1-1.0 Ruther- 
fords per kilogram) are much too small to have any appreciable effect on the 
organism. 

With the present shift in medical interest from morbid anatomy to the 
study of function, it is indeed fortunate that such excellent tools have been placed 
in the hands of medical research workers. Indeed, many scientists consider that 
tracer research with radioactive isotopes in biology, medicine, agriculture, and 
chemistry may be of greater benefit to mankind than any other use of atomle 
power. 


Read before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
Palm Springs, Calif., Oct. 10, 1946. 
*University of California. 
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RADIOACTIVE TRACERS AS RESEARCH TOOLS 


As early as 1923, Hevesy’ reported the use of a naturally occurring radio- 
active isotope of lead as a tracer in biologie research. The first artificially produced 
isotope was radioactive phosphorus, P**, prepared by Curie and Joliot in 1934.* 
Within the year, it had been used by Chiewitz and Hevesy® as a tracer to study 
phosphorus metabolism in the rat. The development of the cyclotron by E. 0. 
Lawrence and his associates at Berkeley greatly increased the number of isotopes 
available. In this instrument, particles (protons, deuterons or alpha particles) 
are accelerated to speeds and energies sufficient to penetrate the target nuclei 
and transmute them into new and usually unstable isotopes. Radioactive 
isotopes were soon available for most of the biologically important elements, in- 
duding iodine, iron, phosphorus, sodium, potassium, calcium, and carbon. 

The development of the chain reaction pile as a result of the Atomic Bomb 
project marks another important step forward. Cyclotron reactions are in- 
eficient and capable of producing only limited quantities of material. The pile, 
m the other hand, produces large amounts of the radioactive elements formed by 
the splitting of uranium. These include radioactive isotopes of iodine and 
strontium, which should find wide use in medical work, as well as many other 
edements which may be used as sources of radiation in place of radium. In 
addition, the high neutron density within the pile may be used to produce many 
important isotopes by neutron reaction. Among these are radiophosphorus, P*, 
and a long-lived radioactive isotope of carbon, C**. Indeed, the latter is expected 


to prove of such value, not only in medicine but also in other fields, that com- 
petent scientists feel that its production alone will justify the two billion dollars 
spent on the Manhattan Project. These isotopes should be available for research 
and treatment in far greater amounts than would be possible with the cyclotron 
alone. 


Three factors must be taken into account in considering the practical value 
of a given isotope in research. First, of course, is its availability and ease of 
production, including expense. Next, the half life, or time for half the radio- 
activity to decay, must be sufficiently long to permit experimentation. Ten 
half lives are usually considered the longest period for which an experiment 
can be run, and in the case of the short-lived isotope of carbon, C™, this has been 
a serious limitation. This isotope with a half life of only 21 minutes has been 
wed for extremely important experiments, but these were of necessity for very 
short periods and required feverish activity on the part of the workers. Finally, 
itis desirable that the radiations be sufficiently energetic that they may be easily 
heasured without recourse to complicated equipment. An excellent review by 
Seaborg* lists all the known radioactive isotopes with their properties. 


The measurement of radioactivity usually offers very little difficulty; the in- 
struments are simple and by now fairly well standardized. Instruments such as 
the Lauritsen electroscope or electrometers depend upon the ionizing effect of 
the radiations, while pulse counters, such as the Geiger Mueller counter, measure 
the actual number of disintegrations. A standard portion of the dose is usually 
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set aside and counted at the same time as the unknown samples for comparison. 
This prevents any error due to the radioactive decay of the isotope. 

Unfortunately, satisfactory radioactive isotopes are not available for all 
the elements of biologic interest. However, stable heavy isotopes of these ele. 
ments may be separated by the methods developed by H. C. Urey at Columbia, 
and improved under the Manhattan Project. These include heavy isotopes of 
hydrogen (H? or deuterium), nitrogen (N*), oxygen (O78), and even carbon 
(C**). These heavy isotopes may be easily distinguished from the normal ele. 
ment with a mass spectrograph, and so may be used as tracers in research. 
They have a particular advantage in clinical work because they are completely 
nontoxic. Their chief drawbacks are expense of preparation and difficulty in 
measurement. 

RADIOACTIVE IODINE 


Radioactive iodine was one of the first radioactive tracers used in medical 
research and it illustrates many of the basic methods employed. The isotope, I, 
may be obtained from the cyclotron or from the atomic pile. It has an energetic 
radiation and convenient half life (8 days) which make it suitable for biologie 
work. 

The metabolism of iodine has long been linked with the function of the 
thyroid gland. This organ contains most of the iodine in the body and has 
tremendous powers of selective concentration. Microscopic study and chemical 
analysis had reached their limits in thyroid research ; consequently this new tool 
was seized upon eagerly as a means of attacking many unsolved problems. For 
the first time it was possible to study its intermediary metabolism without intro- 
ducing abnormal conditions. 

Hertz and Evans* showed the rapidity with which radio-iodine appeared 
in the thyroid. Significant amounts appeared in the gland a few minutes after 
injection into rabbits. These results were confirmed by Hamilton and Soley‘ 
in human patients by placing a Geiger counter over the skin of the neck directly 
above the thyroid and determining the rate at which the administered radio- 
iodine accumulated there. Repeated readings were made on the same patient 
for periods up to four weeks and typical curves were obtained. Cases of 
hyperthyroidism showed a characteristic increase in iodine uptake and turnover, 
thus providing a diagnostic tool for distinguishing true hyperfunction of the 
gland from the occasional cases with similar symptoms and elevated basal 
metabolic rate which are not due to thyroid disease. The latter would, of course, 
be little benefited by removal of the gland, so that such a diagnosis might avoid 
unnecessary surgery. It should prove of equal value in the often difficult 
diagnosis of myxedema or cretinism in which there is nonfunction of the thyroid, 
since in these cases there is little or no concentration of radio-iodine in the 
thyroid region. There have already been cases of children diagnosed clinically 
as hypothyroid in which tracer studies revealed normal iodine uptake and pre- 
sumably normal function of the gland. These patients could not be expected to 
respond to thyroid treatment, and other causes for their retarded developmen! 


had to be sought. 
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It is interesting to note that the entirely new element, 85, or eka-iodine, 
which follows iodine in the halogen series, resembles it closely in behavior.’ It, 
too, concentrates in the thyroid and the uptake is greater when the gland is over- 
active. 

Radioactive iodine has proved of equal value in fundamental research on 
thyroid metabolism. It had been suggested by Harington that inorganic iodine 
was first combined in diiodotyrosine and was then converted into the active 
principle, thyroxin. Chaikoff et al.* have studied the rate at which radio-iodine 
appears in these compounds in plasma and thyroid gland. Tracer amounts of 
radio-iodine were administered to normal guinea pigs and to animals with 
thyroids rendered overactive by the administration of thyrotropie hormone. 
By addition of nonradioactive diiodotyrosine and thyroxin as ‘‘carrier,’’ it was 
easy to separate the minute amounts of these radio-iodine-containing compounds 
from the plasma and to determine their radioactivity. These investigations indi- 
cated a rapid conversion of the radio-iodine to diiodotyrosine and then to 
thyroxin, which was much more rapid when the thyroid was stimulated with 
thyrotropic hormone. 

Even simple exposure of rats to cold over prolonged periods® was found to 
inerease the uptake of I by the thyroid and to increase the thyroxin turnover. 
This technique provides a very sensitive test for increased thyroid activity. 

Further information on the distribution of radio-iodine in the gland has 
heen obtained by the ingenious ‘‘radioautograph’’ technique developed by Hamil- 
ton and his associates.'° This method is equally applicable to the study of the 
distribution of other radioactive isotopes such as phosphorus and calcium. The 
patient is given a suitable dose of radioactive iodine some time before operation, 
and when the gland is removed, a portion of the thyroid tissue is sectioned as for 
routine microscopic study. After mounting, the sections are placed in close 
contact with no-sereen x-ray film in the dark. Sufficient time is allowed for the 
radiations from the radioactive iodine in the tissue to expose the film immediately 
below it. When the film is processed, these darkened areas indicate the exact 
loeation of the radioactive material and may be compared with the stained 
histologic section. Such ‘‘radioautographs’’ show an uneven distribution of 
radio-iodine in the gland with the heaviest concentrations in the regions of over- 
activity. 

This suggested a means of treating hyperthyroidism by administering a dose 
of radioactive iodine sufficient to destroy, by irradiation, the overactive cells in 
which the concentration was high, without damaging other tissues or killing the 
hormal thyroid cells. This ingenious method for specific irradiation of the 
thyroid has been successfully employed in San Francisco and Boston" as an 
alternative to surgical removal of the gland. Unfortunately, most thyroid 
cancers do not take up a significant amount of radioactive iodine; therefore 
this method would not be applicable for the treatment of such cases. 

In untrained hands, the use of radioactive iodine in diagnosis and treat- 
ment is fraught with considerable hazard. However, as larger quantities become 
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available from the piles and more radiologists become trained in its use, radio. 
iodine promises to play an important role in the study and treatment of thyroid 
disease. 

RADIOACTIVE IRON 


Of practical importance because of its relation to anemia, the metabolism of 
iron has been one of the most confused subjects in the field of mineral metab. 
olism. Fortunately, there are two radioactive isotopes of iron, both of which 
are suitable for biologic work. Their use has already done much to resolve the 
confusion. By injecting radioactive iron into dogs, Hahn and Whipple? were 
able to demonstrate that the elimination of iron from the body is almost 
negligible. Thus, the controlling factor in regulating the body stores must be ab- 
sorption from the gut. Feeding experiments with radio-iron in dogs and human 
beings’* 7* have shown that absorption occurs only when there is a need, as in 
the anemia due to iron deficiency, or following hemorrhage. In contrast, patients 
with pernicious anemia absorbed very little radio-iron, and so would not be 
helped by its administration. This provides a very sensitive means for testing 
the value of oral iron therapy. 

In addition, the rate at which radio-iron is built into new blood hemoglobin 
provides a valuable index of the hemopoietic activity of the bone marrow. By 
this means, increased activity has been demonstrated in iron deficiency, with 
toxic doses of cobalt and following hemorrhage.*® 

Blood ‘‘labeled’’ with radio-iron has provided also a most reliable means 
of measuring blood volume.*® 


RADIOACTIVE CARBON 


Radioactive carbon, because of its value as a tracer for the key element in 
all living matter, has always had a peculiar fascination for the biochemist. 
Unfortunately, the isotope hitherto available, C1, has such a short half life (21 
minutes) that it can be used only for short-term experiments. Despite this 
handicap, it has already made a vital contribution to our knowledge of metab- 
dlism. One of the most revolutionary of these was the discovery that when an 
animal breathed an atmosphere containing C™ labeled carbon dioxide, some of 
this radiocarbon was actually fixed in the liver glycogen and blood sugar." Be- 
cause of the excessive amounts of carbon dioxide formed in respiration, it would 
be impossible to detect such fixation without the aid of tracer carbon. 

Equally important has been research on the fundamental process of photo- 
synthesis'® whereby the green plants, under the action of sunlight, manufacture 
our food. These and a host of other fundamental problems may be tackled with 
radiocarbon. The new radioactive isotope, C%, produced in the atomic piles, 
has a long half life suitable for long-term experiments and does not have the 
serious limitations of ©’. As it becomes generally available for research, we 
may expect great progress in our understanding of the basic processes of life. 


RADIOACTIVE PHOSPHORUS 


Radiophosphorus, the first radioactive tracer to be manufactured, has proved 
to be one of the most useful. It is easily prepared, its radiations are easily 


dev; 
pair 
whe 


mat 


meé 
of | 
and 
hee 
hy 
It, 
of 

tiss 
of 

ly 

tro 
effe 
in { 
felt 
treé 
pro 
for 
will 
rad 
pho 
rad 
B. 

sup 
stit 
fo 

be ¢ 
all 

will 
Ho 
trea 
me 
tere 
bo 

|_| 


1S 


Nuclear Physics in Medicine and Dentistry. I 107 


measured, and it has a convenient half life (14.3 days). Phosphorus is one 
of the most important mineral elements in the body, and its functions are many 
and varied. This accounts for the diverse uses to which radiophosphorus has 
been put. It has been used to investigate many problems in lipid and carbo- 
hydrate metabolism, and has been used also for the study of bone and tooth. 
It, too, has found wide use in therapy.’® 

It was observed by Lawrence, by Marshak,”° and by others that the nuclei 
of fast-growing tumors took up far more radiophosphorus than did normal 
tissue, and this at once suggested the possibility of using it for specific radiation 
of these highly malignant cells. The patients selected for treatment were all 
suffering from types of disease known to be radiation sensitive: leucemia, 
lymphoma, myeloma, and polycythemia vera. The dose had to be carefully con- 
trolled to prevent excessive destruction of the bone marrow and yet obtain 
effective radiation. The results on leucemic patients were at least as good as 
severe x-ray therapy, and rarely caused any radiation sickness such as is common 
in the latter. In most cases the white count returned to normal, and the patient 
felt much better. The remissions were unfortunately only temporary; the 
treatment must be considered palliative rather than curative. It appears to 
provide a superior method for radiation therapy in these cases, but is un- 
fortunately still at a serious economic disadvantage as compared with x-ray. 


USES IN TREATMENT 


The use of radioactive materials in treatment is still in its infancy. Progress 
will have to be cautious and under the control of radiologists aware of the great 
radiation hazards and trained in the special problems of radiobiology. Radio- 
phosphorus has already established its place in the treatment of leucemia, and 
radio-iodine has proved its usefulness in certain cases of hyperthyroidism. 
B. V. A. Low-Beer”* has also made good use of radiophosphorus in treating 
superficial skin cancers. Aside from these specific elements, potential sub- 
stitutes for radium will be found in the vast quantities of radioactive materials 
formed in nuclear fission, or in metals such as cobalt and tantalum which may 
be activated by placing them in an atomic pile. These radioactive isotopes will 
all vary in radiation energy and half life, so that the radiologist of the future 
will have a veritable armory of radiation sources for the treatment of cancer. 
However, although these should increase the availability and efficiency of such 
treatment, they will provide no miraculous cure for this dread scourge. 


HEALTH HAZARDS OF ATOMIC POWER 


Although the radioactive isotopes from the piles may be of great value in 
medical treatment, they also present the gravest industrial hazard ever encoun- 
tered in medicine. The early disasters in radiology reveal the insidious and 
devastating effects of radiation; the unhappy tragedies among the radium dial 
painters indicate the fatal effects of even, minute amounts of radioactive material 
when permitted to remain in the body. The chain reaction pile and the atomic 
bomb produce radiations undreamed of by radiologists and produce radioactive 
materials many thousand times as potent as all the radium ever isolated. The 
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suceessful control of these hazards was one of the great achievements of the 
Manhattan Project. Despite the thousands of individuals involved, the unique 
nature of the problems, and the necessity of maintaining absolute secrecy, go 
well were the safety conditions maintained that only one casualty occurred due 
to the peculiar hazards of the work. This was an accident caused by a flagrant 
disregard of safety regulations. This amazing record was due in no small 
measure to the efforts and ingenuity of Dr. Robert S. Stone, who was the Asso. 
ciate Director of the Plutonium Project in charge of health, and Colonel Stafford 
Warren, who directed the army medical program for the Manhattan District. 


References to the literature for this and the following article are combined and appear 


on page 114, 
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THE ROLE OF NUCLEAR PHYSICS IN MEDICINE AND DENTISTRY 


II. Use or RADIOACTIVE TRACERS IN THE StuDy oF BONES AND TEETH 


Copp, M.D., BERKELEy, CALIF. 


ONES and teeth are often considered to be inert structures with little vital 
B activity. The characteristic stability of their hard tissues has made meta- 
holie studies extremely difficult. In this field, the radioactive tracer technique 
promises to be exceedingly useful.?* Because the isotope is ‘‘tagged’’ by radio- 
activity, even minute amounts may be easily measured and distinguished from 
the mass of the element present in bone. A list of the radioactive isotopes which 
have been found useful in dental research is given in Table I. 


TABLE I. RADIOACTIVE ISOTOPES USED IN RESEARCH ON BONES AND TEETH4 


ENERGY OF RADIATIONS 

(IN MILLION ELECTRON VOLTS) 
ISOTOPE HALF LIFE BETA RAYS | GAMMA RAYS 
ps2 14.3 days ; none 
180 days 0.7 
Srs5 65 days 0.8 
Sr89 55 days none 
Fis 112 minutes none 
Na24 14.8 hours ; 1.4, 2.8 


An excellent radioactive isotope of phosphorus, P*’, is available for tracer 
studies. It is easily prepared either in the cyclotron or atomic pile; it emits a 
strong beta radiation which may be readily measured with a Lauritsen electro- 
scope or Geiger counter. It has a half life of 14.7 days, which is quite convenient 
for biologie work, and is short enough to be relatively safe for clinical use. 

Unfortunately, there is no such ideal isotope of calcium. The only one useful 
lor biologie research is Ca**.2* It has a half life of 180 days, but emits a weak 
beta radiation which is difficult to measure except with the screen wall counter 
tube of Libby?‘ or with a thin mica window counter tube.”° It is difficult to pre- 
pare, the yield is low, and at present it is almost impossible to obtain. For these 
reasons, work with radiocaleium has been very limited. 

Because of these drawbacks, much of the tracer work on calcium metabolism 
las been done with radiostrontium, the alkaline earth immediately below calcium 
in the periodie table. There is considerable evidence to indicate that the biologic 
behavior of strontium closely resembles that of calcium, at least qualitatively.?® ** 
Two good radioactive isotopes of the former are available for research. Sr*®, 
formed from rubidium in the cyclotron, has a half life of 65 days, and decays 


ma Read before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
aim Springs, Calif., Oct. 10, 1946. 


*University of California. 
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by emitting an easily measured gamma ray. The other isotope, Sr®®, may be 
produced in the cyclotron, but is also formed by fission of uranium, so that it 
should be available in almost unlimited quantities from the atomic piles. It 
decays with a half life of 55 days, emitting a strong beta radiation of approxi- 
mately the same energy as P*?. 

There is only one suitable radioactive isotope of fluorine, F’*. It is made in 
the cyclotron by bombardment of oxygen, and has a half life of only 112 minutes, 
so that it cannot be used for experiments of longer duration than 10 to 15 hours, 


ABSORPTION AND GENERAL DISTRIBUTION OF P*, Sr*, aNnp Ca* 


The metabolism of radiophosphorus in the rat has been studied extensively, 
beginning with the early work of Hevesy. The radiophosphorus is readily ab- 
sorbed from the intestinal tract and becomes rapidly distributed throughout the 
body with largest amounts in liver, bone, and muscle. The teeth also take up con- 
siderable amounts, and the radiophosphorus is found even in the enamel. Manly 
and Bale?’ have studied the uptake of radiophosphorus in various parts of the 
skeletal system. Weight for weight, the epiphyseal ends of the long bones took 
up over twice as much P*} as did the shafts. The greatest uptake occurred at 
the growing roots of the rats’ incisors, although traces of P* were found even at 
the incisor tips. With time, the radioactivity moved further out toward the 
tip with growth of the tooth. The molars took up only a small amount of P* 
which was less in proportion to weight than that taken up by the bone shafts. 
This confirms the stable nature of the dentine in these mature teeth. 


The behavior of Ca* and Sr* has been studied by Pecher,”* who contrasted 
their behavior with that of P*. The most notable difference was the speed with 
which both Sr* and Ca* disappeared from the soft tissues and became concen- 
trated in bones and teeth. This was clearly shown by radioautographs of un- 
decalcified bone, in which Sr* was found only in the bone while P* was also dis- 
tributed throughout the bone marrow and other soft tissues. There was also a 
marked concentration of both Ca* and Sr* in the growing area of the bone below 
the epiphyseal line. The molar teeth and the tip of the incisors did not take up 
as much Sr* as did the long bones, but the area of growth at the root of the 
incisors showed a very high activity both by analysis and in radioautographs. 

The increased concentration of Sr* in areas of new bone formation has also 
been demonstrated in the callus of healing fractures?* and in certain bone 
tumors,”® both by assay and by radioautographs. 


EFFECTS OF SEVERE PHOSPHORUS AND CALCIUM DEFICIENCY 


Deficiency of calcium or phosphorus has a profound effect on the metabolism 
of bone. The influence of these conditions on the behavior of Sr* and P* is 
shown in Table II.*° These rats were weaned on the deficient diets at 3 weeks 
of age, and were injected with the radioactive tracers two weeks later. After 
four days they were sacrificed. The bones of the phosphate-deficient rats were 
extremely decalcified, with only 10 to 15 per cent of the ash weight of the con- 


¢The symbol P* indicates phosphorus ‘‘tagged’’ by its content of radioactive isotope. 
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TABLE II. EFFECT or PHOSPHORUS AND CALCIUM DEFICIENCY ON THE DISTRIBUTION OF 
P* AND SR*30 


PER CENT OF THE LABELED DOSE IN: 
REGIMEN URINE | FECES | SKELETON | LIVER | MUSCLE 


p* Control 33 4.0 30 
Phosphorus deficientt ‘ : 20 12.4 56 
Calcium deficientt 15 7.6 22 

Sr* Control 76.3 
Phosphorus deficient t 25.8 
Caleium deficientt 78.3 


*Values for 5 rats were averaged in each group. 
+Phosphorus-deficient diet assayed 0.008 per cent P., 0.40 per cent Ca. 
tCalcium-deficient diet assayed 0.54 per cent P., 0.009 per cent Ca. 


trol animals. This has been explained by McCollum" as the result of a resorp- 
tion of bone salt to provide phosphorus for the essential needs of the soft tissues. 

The behavior of the radioactive tracers revealed the effects of these condi- 
tions on metabolism. In phosphorus deficiency, the excretion of P* in the urine 
was almost nil, reflecting the efficient conservation of phosphorus by the de- 
pleted animals. There was an increased retention by the soft tissues and a 
decrease in the skeletal uptake of P* indicative of a shift of phosphorus from the 
bone to soft tissues. The calcium-deficient animals in which bone formation was 
restricted by lack of calcium showed an increase in urinary P*, balancing the 
lowered uptake by the skeleton. 

Further evidence was obtained from the behavior of Sr*. Urinary excretion 
of Sr* was low and skeletal retention was high in the calcium-deficient rats. In 


the phosphate-deficient animals, in contrast, there was a marked reduction in 
the skeletal Sr* with a corresponding rise in the urinary excretion. Radio- 
autographs of the extremely decalcified bones from a phosphate-deficient animal 
showed deposits of Sr* in the thin shell of bone salt remaining in the shaft. None 
was found in the unealeified area below the epiphysis. 


EFFECTS OF RICKETS 


Radiophosphorus was used by Cohn and Greenberg*? to study the metabolism 
of phosphorus in treated and untreated rickets. Unfortunately, the dose of 
vitamin was administered only one hour before the radiophosphorus. In view of 
the latent period before healing is evident, the full effects of treatment might not 
be expected to show in these animals. Both treated and untreated rats excreted 
very little P* in the urine. Absorption of P* from the gut was greater in the 
tals receiving vitamin D, and the skeletal uptake was increased by 70 per cent. 
However, this increased P* in bone was observed even when the dose was in- 
jected, and they concluded that vitamin D had a direct effect on the deposition 
of bone as well as its effect on the absorption of phosphorus. 

Morgareidge and Manly** followed the uptake of P* by the metaphysis 
following administration of vitamin D to rachitie rats. They observed a sharp 
increase in the P* uptake between 54 and 72 hours, which coincided with appear- 
ance of a positive line test as evidence of healing. 

Greenberg** extended his studies to Ca* and Sr*. In this series, the vitamin 
D was administered 72 hours and one hour, respectively, before the dose of radio- 


ISOTOPE 
)- 
y 
k 
it 
d 
h 
l- 
l- 
a 
W 
e 
0 
1 
is 
r 
- 


112 Harold Copp 


active material, so that active healing would be expected. The absorption of (a* 
and Sr* from the gut was greater in treated rickets, as was the deposition of 
these elements in bone. This agrees with the classical ideas of the function of 
vitamin D. However, there was almost as much increase in the skeletal Ca* and 
Sr* in the treated group when they were injected. He concluded that the most 
important action of vitamin D was its direct effect on bone to promote caleifiea- 
tion. 
EFFECTS OF PARATHORMONE 


Tweedy has studied the effects of parathormone on the behavior of both 
P**> and Sr.*** When 500 units of the hormone were injected one hour prior to 
injection of P*, he observed a moderate increase in the urinary excretion of P* 
and a shift in distribution from the bone to soft tissues. To obtain an effect 
with Sr*, he found it necessary to administer two doses of 500 units each, given 
24 hours and one hour, respectively, before injection of the radiostrontium. He 
obtained a decrease in the skeletal fraction of Sr*, a considerable increase in the 
urinary excretion, some decrease in fecal Sr*, and a marked increase in the 
radioactivity in the kidney. 


ADSORPTION BY OSSEOUS TISSUES 


Adsorption has long been considered as one of the possible mechanisms for 
the exchange of minerals in bone. Radioactive tracers are ideal for adsorption 
studies because it is easy to measure the uptake of minute traces of such 
‘‘labeled’’ material. Manly and Levy’ and Hodge et al.** studied the adsorp- 
tion of P* from phosphate solution by finely ground apatite, bone, dentine and 
enamel. The uptake of phosphate was found to follow the Freundlich adsorption 
isotherms. Similar results were obtained with radiofluoride*® and radio- 
strontium.*® The adsorptive capacity of bone was greatest, with apatite dentine 
and enamel following in decreasing power. Of the minerals, phosphate was best 
absorbed, and fluoride least. It is possible that adsorption may account 
for some of the uptake of these elements by hard tissues, but it could not account 
for the greatly increased deposition in areas which are calcifying. 


UPTAKE OF RADIOPHOSPHORUS BY TEETH 


Hevesy,** in his early work with radiophosphorus, studied the uptake by 
teeth, and found it to be most active at the roots of the growing rat incisors. 
The activity was two and one-half times that of the tibia and five times that of 
the molars. Although the latter are not growing, some exchange of P* was ob- 
served even in the enamel. So slow was the uptake of P* by human teeth that 
he estimated that 250 days would be required to replace 1 per cent of the phos 
phorus in the dental tissues. 


DISTRIBUTION IN DENTAL TISSUES 


The distribution of radiophosphorus in teeth has been the subject of man) 
investigations. Volker and Sognnaes*? measured the radiophosphorus concentra- 
tion in the enamel and dentine of cats four hours after injection. They found it 
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to be almost twice as high in the root dentine as in the coronal, while the enamel 
contained only one-tenth of the dentine concentration. 

To further localize the site of deposition, they devised a method for separat- 
ing the superficial enamel from the deeper layers. They observed that there was 
a relative concentration of P* in the surface layer of the enamel. This surface 
p* was not found when the crown was covered, so they concluded that it may 
have been due to small amounts of P* adsorbed from the saliva. 

Similar studies were carried out by Barnum and Armstrong* in vitro. 
They considered three possible routes by which the P* might enter the tooth: 
through the pulp, through the enamel crown, or through the cementum surface. 
By covering various parts of the tooth with collodion and incubating for five 
days in labeled phosphate solution, they were able to determine the amount of 
P* which diffused in by each of these roots. They found that small but definite 
traces of P* could enter the tooth through the enamel, while relatively large 
amounts diffused through the cementum surface. 

The problem was investigated in vivo by Wassermann et al.*° Dogs were 
injected intravenously with labeled phosphorus and were sacrificed twenty-four 
hours later. In some, the enamel surface of the teeth was covered with a metal 
cap to exclude saliva; in others, the pulp was traumatized or was actually re- 
moved and the canal blocked. Normal teeth in the same animal served as con- 
trols. Capping the enamel crown caused no appreciable reduction in the uptake 
of P*, and they feel that this route is normally insignificant. However, they 
found that pulpless teeth with blocked canal absorbed only one-tenth as much 
as did the normal teeth. The same reduction was obtained when the pulp was 
injured by slight trauma. This indicated that some 90 per cent of the penetra- 
tion of phosphorus occurs through the pulp, 10 per cent may enter through 
the cementum surface, while only negligible amounts pass from the saliva through 
the intact enamel. 

The effect of caries on the mineral exchange was studied by Blayney, 
Wassermann, et al.** in human patients. Sodium phosphate labeled with P* was 
used as a mouth wash by the patients for a few minutes prior to extraction of 
the teeth. The dentine was separated from the enamel so that the radioactivity 
of each might be determined separately. In sound teeth, only traces of P* were 
found in the intact enamel, and none had penetrated into the dentine. However, 
when a carious cavity had exposed the dentine, a considerable amount of P* 
penetrated into it, and also found its way into the enamel. In pulpless teeth with 
filed root canals, they found a decreased penetration of P* in those with 
periodontal disease as compared to similar pulpless teeth in which the perio- 
dontal membrane was normal. 

Because of the interest in fluorine in relation to dental caries, Volker, 
Sognnaes, and Bibby*’ carried out experiments on the penetration of radio- 
fluorine into dental tissues. Rats and cats were injected with F* and sacrificed 
thirty-five minutes later. Very little F* was found in the saliva, and the absence 
of appreciable F* deposits in the incisor tips and depulped cuspid crowns indi- 
cated that uptake from saliva was negligible. Heaviest deposits were found in 
the actively calcifying root of the rat incisors. In the other teeth, the F* was 
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limited to the area of dentine close to the pulp. The limited distribution of 
F* may be accounted for in part by the very short time of exposure. Although 
the short half life of F** limits the experimental period to eight to ten hours, jt 
would be desirable to continue the penetration time for as long as possible, 

The distribution of radiosodium in the skeleton has been studied by Kags 
and Ginn** in dogs. Twelve hours after injection of Na*, the animals were gaeri- 
ficed. In general, the uptake of Na* by bones and teeth was similar. The 
dentine contained twice as much Na* per gram as did the enamel, although the 
total sodium content is just the reverse. This may reflect the slower rate of pene. 
tration into the enamel. 

Unfortunately, there have been few experiments with Ca* or Sr*. Pecher* 
determined the uptake of Sr* by the various osseous tissues of the rat forty- 
eight hours after injection. The highest concentration was in the root of the 
growing incisor (140 per cent per gram) with intermediate values for femur 
and humerus (23 per cent per gram) and the lowest values for molar teeth (6 
per cent per gram). Radioautographs have given further evidence for the 
concentration of Sr* in actively calcifying areas. However, even the most inert 
structures, the mature molar teeth, do show some metabolic activity with respect 
to Sr* and P* uptake. 

CONCLUSIONS 


Radioactive tracers should find considerable application in dental researeh 
because they provide one of the few practical methods for studying the limited 
metabolic activities of bones and teeth. The ease with which minute amounts of 
these radioactive materials may be accurately measured and distinguished from 
the mass of inert element in the tooth is particularly valuable. They should 
prove useful in studying many problems of calcification and mineral exchange. 
There are also opportunities of their use in investigating fluorosis, caries protec- 
tion, periodontal disease, root resorption, nutritional and endocrine effects, and 
numerous other dental problems. 

Despite their unique advantages, they are, of course, only a new and éx- 
tremely useful tool added to the equipment of research. A word of caution should 
be added in connection with use in clinical work. The effects of: chronic radia- 
tion poisoning are insidious and very dangerous, as the experience of the radium 
dial painters has shown. For this reason, clinical experiments should be limited 
to isotopes of short half life (such as P*? and F"*), and the dose of radioactivity 
should be kept as low as possible. 
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HYPERPARATHYROIDISM 


RaymMonp KEATING, JR., M.D.,* RocHESTER, MINN. 


YPERPARATHYROIDISM results from an increased production of para- 
thyroid hormone. If more parathyroid hormone is produced than the 

body requires, the condition is called primary hyperparathyroidism. If an 
increased production of parathyroid hormone appears to be a secondary response 
to some other condition, it is called secondary hyperparathyroidism. 

Primary hyperparathyroidism may result from hyperfunctioning tumor 
involving one or more of the parathyroid glands. Such tumors are usually re- 
garded as adenomas, but some observers consider some of them to be low-grade 
adenocarcinomas. While the great majority of parathyroid tumors behave as 
benign growths, a very few have been frankly cancerous. Primary hyperpara- 
thyroidism may also result from a remarkable hypertrophy and hyperplasia 
consisting entirely of ‘‘wasserhelle’’ cells and involving all the parathyroid 
glands. The origin of this unusual lesion is not known. The clinical behavior 
of primary hyperparathyroidism is the same whether it results from tumor or 
from hyperplasia. 

HISTORICAL 


The emergence of hyperparathyroidism as a clinical entity is a comparatively 
recent event. Current conceptions and misconceptions regarding the disease 
are so closely allied to the circumstances which attended its discovery that a brief 
historical résumé is necessary background to any discussion of its clinical] status. 

In 1891 von Recklinghausen™ described the appalling malady now known 
as osteitis fibrosa cystica generalisata. This condition was characterized by 
a remarkable disintegration of the skeleton. The bones became soft enough to 
break or bend of their own weight; their structure was replaced by fibrous tissue 
and disrupted by the growth of many cysts and tumors. The deformed victims 
of this spectacular illness died miserably of weakness and inanition, renal disease, 
or intercurrent infection. 

Enlargement of one or more of the parathyroid bodies was observed early 
in the study of the disease. Parathyroid enlargement had also been noticed in 
other decaleifying diseases, such as rickets and osteomalacia. Since the para- 
thyroid enlargement in the latter conditions appeared to be secondary, the idea 
became prevalent that the changes of the parathyroids in von Recklinghausen’s 
disease were secondary also. 

Mandl’° reversed this idea in 1926 by effecting a remarkable cure of von 
Recklinghausen’s disease through the removal of a parathyroid adenoma. 

Read before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
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Numerous similar reports soon appeared, confirming this important observation.” 
The conception that von Recklinghausen’s disease is due to hyperparathyroidism 
received virtually immediate and universal acceptance, and it is not remarkable 
that in addition the converse was also assumed: that hyperparathyroidism oc- 
eurred only as von Recklinghausen’s osteitis fibrosa cystica. Since von Reckling- 
hausen’s disease was a great rarity, hyperparathyroidism was assumed to be ex- 
eeedingly rare also. It remained for Albright and his associates? to show that 
hoth these assumptions were wrong. 

In 1934, Albright?» * called attention to the frequency with which renal 
stones occurred in hyperparathyroidism with von Recklinghausen’s disease. He 
then sought and found the condition among a significant proportion of patients 
presenting themselves because of renal stones alone. It was soon demonstrated 
that hyperparathyroidism could exist without the extreme and pronounced 
changes of von Recklinghausen’s disease. Not only were many patients ob- 
served in whom changes in the skeleton were relatively mild, but also the diag- 
nosis was soon confirmed in a considerable group of cases in which evidences of 
skeletal involvement were altogether lacking. 

In ten years, Albright and his colleagues amassed data on a remarkable 
series of 68 cases of this disease. Analysis of their experience indicated hyper- 
parathyroidism to be considerably more common than had been supposed.” ® 
They found that hyperparathyroidism occurred more often without von Reckling- 
hausen’s disease than with it and they showed that, both from the standpoint of 
incidence and from that of hazard to life, renal involvement was a more serious 
and important consequence of hyperparathyroidism than skeletal involvement. 

Despite this contribution, hyperparathyroidism continues to be recognized 
infrequently, and usually only in its most spectacular and extreme form. Recent 
experience with this condition at the Mayo Clinic has confirmed in every respect 
the clinical observations of Albright and his colleagues.® 


CLASSIFICATION 


In contrast to the original concept of hyperparathyroidism manifested solely 
as von Recklinghausen’s disease, there now emerges the picture of a malady 
which varies to a remarkable degree both in the kind and in the intensity of its 
manifestations.» ° The full extent of its variability is still being uncovered, and 
until some means is found to assure more widespread and accurate recognition, 
any classification of hyperparathyroidism remains highly tentative. For the 
present, however, cases may be classified according to the presence or absence 
of skeletal involvement: in about a third there is some degree of classic osteitis 
fbrosa cystica; in a second third there is minimal or atypical skeletal disease, 
and in the remainder there is no discernible evidence of skeletal disease. 

With equal reason, hyperparathyroidism may be classified according to the 
kind and extent of renal involvement. In 75 to 95 per cent of cases there is 
some involvement of the urinary tract. In the great majority of these, renal 
stones are present or have been present. In a smaller proportion there is an 
unusual renal lesion known as nephrocalcinosis. A few eases have been de- 
scribed in which the nature of the renal and general symptoms was such as to 
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justify the term ‘‘acute parathyroid poisoning,’’ because of the similarity to 
experimental observations. The disease has also been recognized in two indi. 
viduals who had no evidence either of skeletal or of renal involvement! In recent 
years we have found hyperparathyroidism in about 2 per cent of patients com. 
ing to the Mayo Clinic because of renal stones. With improved diagnostic meth. 
ods, the proportion may eventually prove to be somewhat higher. 


PHYSIOLOGIC IMPLICATIONS OF PRIMARY HYPERPARATH YROIDISM 
WITHOUT BONE DISEASE 


In an earlier paper,® attention was called to the two chief opposing schools 
of thought regarding the site of action of parathyroid hormone. One school, 
headed by Albright,’ believes this to be the kidney, where parathyroid hormone 
increases the excretion of phosphorus. The other, of which Jaffe’ and, until 
recently, Collip were proponents, holds that the primary effect is on the libera- 
tion of calcium from bone. So long as hyperparathyroidism was encountered 
only in patients who had severe bone disease, its manifestations could for the 
most part be explained by either hypothesis. 

The demonstration that a large number of patients who had hyperparathy- 
roidism had skeletons which appeared entirely normal by both clinical and 
roentgenologic examination cast serious doubt on the basic validity of the ‘‘bone 
hypothesis.’’ The argument that involvement of bone might exist to an extent 
not clinically apparent was countered by the demonstration that specimens of 
such bones taken for biopsy were normal on microscopic examination. While the 
validity of the latter observation has been assailed, the very existence of these 
eases strongly favors Albright’s hypothesis. 

Regardless of the site of action of parathyroid hormone, however, it is axi- 
omatic that before the calcium stores in the skeleton can become depleted, ex- 
eretion of calcium in urine and feces must substantially exceed ingestion of cal- 
cium from the diet; that is, there must be a negative calcium balance. Other 
factors being equal, patients who have less severe degrees of hypercaleinuria 
(that is, milder hyperparathyroidism) or more adequate calcium intake in the 
diet (that is, milk drinkers) are therefore most likely to escape involvement of 
bone. However, some patients without involvement of bone have relatively severe 
hyperparathyroidism and a considerable number have rather low calcium in- 
takes. There is reason to believe that other unknown factors may be involved. 
Such factors might conceivably include individual variations in the capacity of 
the kidney to excrete calcium, of the skeleton to mobilize it, or of the alimentary 
tract to absorb it. 

CARDINAL CRITERIA 


Regardless of its manifestations, primary hyperparathyroidism is always 
characterized by an increase of calcium and reduction of phosphorus in serum, 
and by increased urinary excretion of both caleium and phosphorus. In the 
majority of instances, these alterations are very conspicuous and can be demon- 
strated with ease. Unfortunately for the diagnostician, however, they may some 
times be exceedingly slight and difficult to interpret. Correct interpretation of 
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slight changes, in turn, is made more important by reason of the fact that renal 
insufficiency, a fairly common consequence of hyperparathyroidism, tends to ob- 
seure all the cardinal criteria of the disease. 

Osteitis fibrosa cystica is also characterized by marked increase of alkaline 
phosphatase in blood serum. This abnormality does not occur in cages without 
extensive skeletal disease, and phosphatase levels are regarded as a measure of 
bone disease, not of parathyroid disease. 


SYMPTOMATOLOGY 


The full range of symptoms which may be associated with hyperparathy- 
roidism is met with in its entirety only in rare and particularly severe cases of 
osteitis fibrosa cystica. Capitulation of symptoms provides a rather misleading 
concept of the disease, for in the average case of mild or moderate severity, the 
symptoms are usually few and may be deceptively mild and inconspicuous. 

Following the classification of Albright, symptoms may most conveniently 
be summarized as follows: 


1. Symptoms directly related to the chemical changes in the blood and urine 
per se: 

a. Urinary symptoms: polyuria and polydipsia. 

b. Gastrointestinal symptoms: anorexia, nausea, vomiting, abdominal 

pain. 

e. Neuromuscular symptoms: fatigue, lassitude or stupor, weakness, 
loss of muscle tone, muscular atony, constipation. 

2. Symptoms resulting from involvement of the skeleton: 

a. With minimal bone disease: vague aches and pains, backache. 

b. With ostetitis fibrosa cystica: bone tenderness, pathologie frae- 
tures, decreased stature, pigeon breast and other deformities, cysts 
and tumors, particularly in the jaw, metacarpals, and ends of long 
bones. 

3. Symptoms resulting from secondary involvement of the urinary tract: 


a. With jnephrocalcinosis (calcification of the renal substance) : 
renal insufficiency and uremia. 

b. With renal caleuli: renal pain, renal colic, urinary obstruction 
and infection, pyelonephritis and uremia. 


ROE” .GENOGRAPHIC FINDINGS IN HYPERPARATHYROIDISM 
WITH SKELETAL DISEASE 

In cases classified as hyperparathyroidism without bone disease, roentgeno- 
grams of the bones appear entirely normal both in density and in architecture. 
In eases in which there is mild or atypical skeletal involvement, moderate degrees 
of rarefaction, often recognizable only in the skull or jaw, are seen in the roent- 
genograms. While suggestive of hyperparathyroidism, such changes are not 
pathognomonice. 
_ The roentgenographie picture of classic osteitis fibrosa cystica generalisata 
striking. Like other features of the disease, however, it is exceedingly varied 
and may be closely simulated by other conditions producing widespread changes 
P “a skeleton so as to render the problem of roentgenographiec diagnosis a most 

cult one. 
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Typical osteitis fibrosa cystica is characterized by pronounced rarefaction 
of the entire skeleton. This demineralization is not always equally distributed, 
but in most instances is more pronounced in the extremities, skull, and jaw than 
in the vertebral column. In addition to the visible loss of bone substance, there 
is apparently a tremendous acceleration of bone metaplasia resulting in com. 
plete disorganization of the normal architecture of bone. In the skull this 
produces a characteristic ground-glass or miliary type of osteoporosis which is 
also seen to advantage in the jaw. The entire skeleton, but particularly the long 
bones, is the site of widespread fibrotic changes, with irregular, coarse trabeculae 
and thin, fibrous cortical bone. Beneath the periosteum of long bones, small 
cystic_regions of bone resorption appear, so-called subcortical cysts, which are 
especially characteristic of this disease. Scattered widely throughout the skele- 
ton, but most often in the metacarpals and the jaw and at the end of long bones, 
such as the femur and humerus, appear large cysts and sometimes expanding 
tumors. Pathologic fractures or compressions frequently occur in such regions, 
but can occur anywhere because of the extensive softening and weakness of the 
skeleton. In eases of advanced osteitis fibrosa cystica, the cumulative effect of 
such tumors, fractures, and compressions results in extensive deformities. 

The cystic lesions which occur may contain fluid or may be composed of solid 
masses of osteoclasts (giant-cell tumors) or osteoblasts. It is not always possible 
to distinguish these from one another roentgenologically. So insidiously does 
hyperparathyroidism sometimes develop that occasionally the first symptom 
which is noted is pain or disability related to a bone cyst, giant-cell tumor, or 
pathologie fracture. 


ORAL AND DENTAL PATHOLOGIC CHANGES IN HYPERPARATHYROIDISM 


The same intense metaplasia occurring throughout the skeleton occurs in 
the jaws;.the normal architecture of the maxilla and mandible is completely 
destroyed and the usual arrangement of trabeculae is replaced by a fine granv- 
lar or ground-glass osteoporosis (Fig. 1). A characteristic and early sign on 
roentgenographic examination of the teeth is loss of the lamina dura. Epulis or 
giant-cell tumor of the jaw is relatively common in cases of hyperparathyroidism 
and in some instances has been its earliest manifestation (Fig. 2). The teeth 
themselves, however, are not affected by the metabolic disorder which surrounds 
them; they retain their normal density, and the incidence of dental caries, if 
anything, is reduced. 

In cases of severe hyperparathyroidism, the accelerated destruction and re 
building of bone which characterize its skeletal manifestation have occasionally 
resulted in marked malocclusion and prognathism. While the teeth themselves 
are unaffected, the resorption of the bone investing them frequently causes them 
to loosen and fall out, so that many patients who have hyperparathyroidism are 
edentulous (Fig. 3). Surprisingly, however, in some instances the teeth remain 
firmly in place. 

In cases of mild hyperparathyroidism, dental roentgenograms have a special 
value. The technical superiority of roentgenograms of the bone surrounding 
the teeth plus the special advantage provided by the uninvolved teeth as a gauge 
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of density make dental roentgenograms particularly useful in the recognition of 
mild degrees of skeletal involvement. Mild demineralization, early distortion of 
the trabecular pattern, and disappearance of the lamina dura sometimes provide 
more specific clues to the diagnosis than do changes elsewhere in the skeleton. 
(Figs. 4 and 5.) In cases without evident skeletal involvement elsewhere, how- 
ever, the jaw is likewise found to be normal in appearance. 


Fig. 4. 


The ease of Hannon and his associates® is reported by Strock" as illustrating 
almost all of the dental changes described in hyperparathyroidism. This patient 
was known to have the disease for thirteen years before removal of a parathyroid 
tumor. His jaws, which were known to have been in normal occlusion fifteen 
years earlier, were in marked malocclusion. The lower jaw was prognathous 
to such an extent that the entire mandibular dentition was in mesial occlusion. 
Several visible masses distorted the normal contour of the alveolar process. 
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Roentgenograms revealed numerous, punched-out, cystlike regions, and the ep. 
tire mandible was osteoporotic and in sharp contrast to the well-calcified teeth, 
The trabeculation of the mandible and maxilla was closely meshed and ground 
glass in appearance. Despite this, roentgenographic examination revealed only 
one cavity; during the thirteen years of observation, the patient’s dental atten. 
tion had been limited to two temporary fillings. The teeth were not loose and 
a specimen tooth was extracted only by much effort. Such pronounced male. 
clusions have been observed infrequently in our experience, but Strock found 
them to be common in the series of forty-five cases which he reviewed. 


t Fig. 5. 


Inasmuch as parathyroid insufficiency can induce intrinsic defects in teeth 
during their period of development, it is reasonable to expect that hyperpara- 
thyroidism occurring in childhood might do likewise. Hyperparathyroidism 
has rarely been observed in children and, unfortunately, few data have ap- 
peared concerning dental findings in such cases. Thoma‘ reported the case of 
a 15-year-old boy with an epulis which proved to be due to hyperparathyroidism. 
The duration of the hyperparathyroidism was, of course, unknown. Pathologie 
examination of two superior premolar teeth and a first molar tooth removed from 
this boy is of special interest. Resorption was apparent only at the root sur 
faces in contact with the giant-cell tumor. The premolars showed marked ¢cob- 
tour lines made up of fairly wide strips of densely staining dentine adjoining 
a strip of poorly calcified structure. The molar showed lamellar deposits of 
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secondary dentine. In the pulp there were small cysts with vacuolization of the 
odontoblastic layer. In some places there was complete atrophy of odontoblasts, 
the corresponding part-of secondary dentine then consisting of osteodentine, 
deposited against the previously formed normal structure. There was con- 
siderable interstitial deposit of calcium, and pulp nodules wére fairly common. 
The fact that the patient had only one filling and no cavities in his teeth was 
interpreted as indicating that the high serum calcium had induced an increase 
in the calcification of the teeth. 


RENAL COMPLICATIONS 


The excessive quantities of calcium and phosphorus in the urine, which 
characterize hyperparathyroidism, predispose to the deposition of calcium salts 
in the kidneys and urinary tract. It is for this reason,and apparently no other 
that the kidneys are especially vulnerable in this disease. The nature of the 
renal lesion produced by hyperparathyroidism depends on where the calcium 
salts are precipitated. Deposition of calcium salts (for some reason, most often 
calcium oxalate) in the:pelvis of the kidney or tips of the pyramids results in 
renal stones. These stones give rise to the same symptoms and complications 
as renal stones from other sources. If deposition of calcium takes place within 
the substance of the kidney (most probably in or about the renal tubules), 
the condition which results is called ‘‘nephrocalcinosis.’’. In eases of advanced 
nephrocaleinosis, this condition may be recognized on roentgenographie exam- 
ination of the kidneys by the abnormal density of the renal shadows or by the 
presence of very many smal] shadows scattered throughout the kidneys. 

Nephrocalcinosis progressively involves more and more of the substance of 
the kidney and sooner or iaier compromises renal function to a serious degree. 
At this stage progressive renal insufficiency may appear, which may eventually 
terminate in uremia and death. There is reason to fear that in some cases this 
eventually may occur even after the hyperparathyroidism has been success- 
fully treated. Renal insufficiency may also occur as the eventual result of a long 
history of bilateral renal stones resulting from hyperparathyroidism. It is, 
therefore, the hazard to renal function rather than the relatively remote pos- 
sibility of osteitis fibrosa eystica that makes the recognition of cases of mild or 
minimal hyperparathyroidism an important clinical problem. 

Albright listed among the renal complications of hyperparathyroidism a 
rare and lethal form of the disease termed ‘‘parathyroid poisoning,’’* because 
of its close similarity to the fulminating syndrome induced in experimental 
animals into which fatal quantities of parathyroid hormone are injected. Ex- 
cessively high levels of calcium in serum are accompanied by rapidly increasiig 
phosphorus values. Probably because of sudden precipitation of calcium phos- 
phate, rapid renal failure, circulatory collapse, and death occur; at necropsy, 
metastatic calcification is found in kidneys, lungs and stomach,.and occasionally 
at other sites. There is reason to believe that this acute condition may be in- 
duced by the administration of calcium or phosphorus to patients who have se- 
vere hyperparathyroidism, and for this reason such treatment is strongly con- 
traindicated. 
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From the foregoing it is clear that hyperparathyroidism may appear in al] 
degrees of severity and in many guises: with bone disease varying from none 
to the severest sort of skeletal disintegration; with renal lesions varying from 
those without symptoms of functional impairment of the kidney to those pro. 
ducing irreversible renal failure; and with blood changes which range from 
those so mild as to be detected only with the greatest difficulty to those so severe 
as to produce directly fulminating collapse and death. Generally speaking, it 
may reasonably be assumed that the extent and severity of the manifestations 
of hyperparathyroidism vary in proportion to the excess of parathyroid hor. 
mone produced. Nevertheless, in cases of mild or moderate hyperparathyroid- 
ism (and a majority of those observed fall in this category), the evidence sug. 
gests that hyperparathyroidism may exist without recognizable symptoms until 
some relatively spectacular complication calls attention to its existence. 


DIFFERENTIAL DIAGNOSIS 


Primary hyperparathyroidism in any stage must be differentiated from 
other conditions producing hypercalcemia and in its skeletal form from other 
diseases accompanied by demineralization of the skeleton. 

The most important condition to be excluded in the first group is hyper. 
vitaminosis D, an iatrogenic disease. The widespread administration of highly 
potent preparations of vitamin D, particularly used in treatment of rheumatic 
diseases, has recently led to the recognition of this condition almost as often as 
hyperparathyroidism. Hypervitaminosis D is characterized by increased cal- 
cium and lowered phosphorus in serum, increased renal excretion of both eal- 
cium and phosphorus, nephrocalcinosis, renal insufficiency, and, if long contin- 
ued, demineralizing and fibrocystie lesions in the bones. In a diagnostic 
sense, at least, hypervitaminosis D may sometimes almost exactly simulate 
hyperparathyroidism and can frequently be distinguished from it only by ob- 
taining the history of ingestion of vitamin D. 

Acute osteoporosis of disuse may be accompanied in children by hypereal- 
cemia and accordingly provide great difficulty in diagnosis,> but other conditions 
elevating serum calcium can generally be excluded by careful clinical exami- 
nation and study of the other metabolic criteria of hyperparathyroidism. Such 
conditions include multiple myeloma, sarcoidosis, and metastatic malignant 
lesions. 

Except for the foregoing, diseases accompanied by cystic or demineralizing 
changes in the skeleton do not cause hypercalcemia. These include osteoporosis, 
whether senescent, postmenopausal, idiopathic, or secondary to exophthalmic 
goiter or the adrenocortical syndrome; secondary hyperparathyroidism (renal 
rickets and renal osteitis) ; rickets and osteomalacia ; osteitis deformans ; osteo- 
genesis imperfecta; osteitis fibrosa cystica disseminata; xanthomatosis osseél, 
lymphosarcoma; benign metastasizing hemangioma, and chronic radium poison- 
ing. 

Practically speaking, the recognition of hyperparathyroidism depends on 
investigating carefully the possibility of its occurrence in all patients whose 
symptoms are compatible with the diagnosis. Since hyperparathyroidism is, 
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despite all that has been said, a relatively uncommon condition, its presence 
must be excluded in many suspects who do not have it in order to assure its 
recognition in the few who do have it. In the present state of knowledge, my 
colleagues and I feel that hyperparathyroidism should be considered (1) in all 
eases of cystic or demineralizing diseases of bone, (2) in all cases of renal ealeuli 
or of renal insufficiency of undetermined origin, (3) in cases of unexplained 
polyuria and polydipsia, and (4) in cases of severe and unexplained gastro- 
intestinal symptoms. 


SECONDARY HYPERPARATHYROIDISM 


A number of conditions are associated with hyperplasia of all of the para- 
thyroids. This so-called secondary hyperplasia affects the chief cells (in con- 
trast to hyperplasia of the ‘‘wasserhelle’’ cells sometimes encountered in cases 
of primary hyperparathyroidism) and does not approach the enormous enlarge- 
ment sometimes found in the latter condition. From its appearance, secondary 
parathyroid hyperplasia is presumed to indicate parathyroid hyperfunction, 
and since it is only encountered associated with disturbances directly or in- 
directly affecting calcium metabolism, it is regarded as a compensatory re- 
action to those states. 

Secondary hyperparathyroidism occurs in vitamin D deficiencies (rickets 
and osteomalacia), pregnancy, lactation, calcium starvation, and renal insuf- 
ficiency. Always uncommon, it is most frequently recognized in chronic renal 
insufficiency of severe degree and long duration such as that sometimes en- 
countered in cases of chronic glomerulonephritis, polycystic kidneys, or obstruc- 
tive lesions of the urinary tract. The metabolic alterations accompanying long- 
standing renal insufficiency include retention of urea and other nitrogenous 
wastes in the blood, retention of phosphorus with elevation of serum phos- 
phorus, and chronic acidosis. The absorption of calcium from the digestive 
tract is impaired and the level of calcium in serum tends to be lowered. It 
is not known whether the lowered serum calcium or the elevated serum phos- 
phorus is the stimulus to parathyroid hyperplasia. 

In some eases with the findings described previously there is extensive 
demineralizing fibrocystic disease of the skeleton qualitatively similar in every 
important respect to the osteitis fibrosa cystica found in primary hyperparathy- 
roidism. In adults this is called renal osteitis, and in children, in whom it is 
also accompanied by changes in the growing ends of the long bones resembling 
those resulting from a lack of vitamin D, it is known as renal rickets. It is 
tempting to assume that this bone lesion is a direct result of the secondary hyper- 
parathyroidism, but there is some evidence that chronic acidosis and poor as- 
similation of calcium may also be responsible. 


TREATMENT OF HYPERPARATHYROIDISM 


The details of diagnostic and therapeutic methods are beyond the scope of 
this paper. Primary hyperparathyroidism is and will probably continue to be 
4 surgical disease. Medical treatment is without benefit and, if calcium or 
phosphorus is given, may be very dangerous. Roentgen therapy is ineffective. 
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Surgical removal of a parathyroid tumor or subtotal removal of primary hyper. 
plasia is the only effective means of correcting the condition. 


Secondary hyperparathyroidism is a compensatory and probably essential 


adjustment by the body to the effects of some other primary condition. It should 
not be treated surgically. A remarkably effective regimen has been devised for 
improving the chemical and skeletal status of patients who have renal osteitis 
and renal rickets. This does not, unfortunately, modify the course or improve 
the outlook of the underlying renal disease. 


1, 
2. 
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THE NORMAL AND PATHOLOGIC PHYSIOLOGY OF THE 
PARATHYROID GLANDS 


F. RayMonpD KEATING, JR., M.D.,* RocHEesTer, MINN. 


HE various endocrine glands secrete into the circulation specific substances 
T which act as regulators and co-ordinators of numerous vital functions re- 
lated to growth, reproduction, and metabolism. Diseases of these structures 
sometimes produce spectacular and profound changes far out of proportion to 
the extent of the causative lesion or the relatively small size of the affected 
gland. This is particularly notable in the case of the parathyroid glands, which 
comprise the smallest endocrine organ in the body. 


ANATOMIC CONSIDERATIONS 


In man, the parathyroids are usually four in number and their combined 
weight varies from 120 to 150 mg. Each glandule measures approximately 6 
by 4 by 3 mm. Because of their minute size, both their existence and their 
function were overlooked until comparatively recent times. The parathyroids 
originate from the branchial clefts in close association with the anlagen of the 
thyroid gland and the thymus. Ordinarily they occupy positions on the dorsal 
surface of the lateral lobes of the thyroid, an inferior pair near the lower poles 
and a superior pair between the middle and upper portions. Sometimes more 
or less than four glands exist and, occasionally, one or more of them may occupy 
anomalous positions either within the thyroid or distant from it. Parathyroids 
oeasionally occur within the upper mediastinum, sometimes in or near the 
thymus. These variations in anatomic relationships are of critical importance 
in the surgical management of hyperparathyroidism and greatly complicate the 
technical details of parathyroid surgery. 

Each parathyroid glandule is a soft, buff-colored structure, which on 
microscopic examination is found to consist of columns or clumps of cells sepa- 
rated by loose connective tissue containing numerous fat cells. The parathyroid 
tells are of three principal types: (1) chief cells, which are small, dark-staining 
cells with relatively scant protoplasm; (2) oxyphil cells, which are much larger 
than the chief cells, have smaller nuclei, and stain intensely with acid dyes, and 
(3) “wasserhelle’’ cells, or water-clear cells, which are still larger and are 
characterized by a large amount of water-clear protoplasm containing many 
vacuoles. Intermediate forms of the foregoing types are also to be found. The 
thief cells are ordinarily the most abundant. The oxyphil cells do not appear 


Read before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
Palm Springs, Calif., Oct. 7, 1946. 
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until puberty, after which they increase in number with age. The ‘‘wasgser. 
helle’’ cells usually remain relatively few. The functional significance of these 
cell types is not well understood. 


PARATHYROID HORMONE 


The parathyroid glands exert their effects by secreting a specific substance, 
parathyroid hormone, into the blood. The existence of this hormone was dem. 
onstrated independently by Hansen and by Collip more than twenty years ago, 
The hormone is a protein with a small molecule (molecular weight about 
20,000).7" Studies have shown that the presence of free amino groups is neces- 
sary to its activity, but no definite prosthetic groups have been recognized. It js 
destroyed by protein digestion and is therefore ineffective if given by mouth. 

Parathyroid hormone has a marked effect on the metabolism of calcium and 
phosphorus and directly or indirectly, on the metabolism of bone. 


CALCIUM METABOLISM” 14 


Calcium is the most abundant mineral in the. body, comprising 1.7 per cent 
of body weight and about 40 per cent of the total ash of the body. More than 
99.5 per cent of the calcium in the body is stored in bones and teeth, where, 
deposited in solid form, it contributes to the physical characteristics of these 
structures. The relatively minute quantity of calcium not stored in the bones 
or teeth is in solution in the fluids of the body, where it influences a number of 
vital functions. These include the permeability of membranes, the excitability 
of nerve and muscle, the action of the heart, and the coagulability of the blood. 

Blood serum contains 10.0 mg. plus or minus 0.5 mg. of calcium per 100 ee. 
Calcium in serum is distributed in two fractions: one, comprising 55 per cént 
of the total, is rather firmly bound to serum proteins as a salt, calcium proteinate. 
This fraction is neither diffusible nor ionizable and is apparently relatively inert. 
The second fraction is diffusible and, for the most part, is ionized; it is generally 
ealled ion calcium, and comprises 45 per cent of the total calcium in serum. Ion 
calcium is directly affected by parathyroid hormone and is directly related to 
most, if not all, of the effects mentioned previously. 

‘Under ordinary circumstances, ion calcium remains remarkably constant 
despite loss or gain of calcium to the body. This is in part accounted for by the 
skeleton, which, besides its other functions, acts as a reservoir from which cal- 
cium may be withdrawn or into which it may be replaced in order to preserve 
the normal concentration of ion calcium in serum and body fluids. Para- 
thyroid hormone appears to serve directly or indirectly as a device for regulating 
the concentration of ion calcium. There is considerable indirect evidence that 
the stimulus causing the parathyroid glands to produce more hormone is a ¢0l- 
centration of ion calcium in serum below normal. 

Calcium is constantly lost in the urine (10 per cent) and feces (90 per 
cent). That in the feces usually consists largely, if not entirely, of dietary cal- 
eium which was unabsorbed. Under some circumstances fecal calcium may 
actually represent loss of endogenous stores of calcium. Calcium may also be 
lost from the body through the placenta and the lactating breast. 
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Since calcium is constantly being lost from the body, the depletion of stores 

of calcium can be avoided only by the constant absorption of calcium from the 
diet. The minimal daily requirement for calcium in adults is approximately 
07Gm.%° The absorption of calcium from the diet involves a number of factors, 
including the concentration of calcium, phosphorus, and hydrogen ions in the 
serum, the anatomic and functional integrity of the digestive tract, ete. The 
most important factor, however, is vitamin D, which acts directly on the di- 
gestive tract to facilitate absorption of calcium. 
Since calcium in body fluids is kept remarkably constant and constitutes 
a relatively minute quantity, it follows that a positive or negative calcium bal- 
anee can mean only that calcium is entering or leaving the bones (and in special 
cireumstances, the teeth). 


PHOSPHORUS METABOLISM” 


Phosphorus resembles calcium in that very large amounts are stored in the 
skeleton and teeth and very small quantities circulate in body fluids. It differs 
from calcium in that relatively large amounts also occur in all of the cells of the 
body, where it exists in many organic phosphorus compounds such as phospho- 
lipids, phosphoproteins, and phosphate esters, and is actively involved in many 
metabolic processes. 

Large quantities of phosphorus compounds exist in the erythrocytes and 
certain organic phosphorus compounds also occur in serum, but the phosphorus 
fraction most intimately related to parathyroid hormone and to calcium is the 
inorganic phosphate of serum. Serum normally contains 3.2 plus or minus 0.7 
mg. of inorganic phosphate (expressed as phosphorus) per 100 c.e. 

Phosphorus is also constantly lost from the body in the urine (60 per cent) 
and feces (40 per cent), and therefore, like calcium, is an essential constituent 
of the diet, The minimal daily requirement of adults is 1.32 Gm.2* Inasmuch 
as the skeleton is not the sole reservoir for phosphorus, a positive or negative 
phosphorus balance does not necessarily imply gain or loss of phosphorus from 
the skeleton. 

Partly because of the insolubility of calcium phosphate, the concentrations 
of ion calcium and of inorganic phosphate are intimately related, as they occur 
both in serum and elsewhere. Under most circumstances, an increase of one in 
serum is accompanied by a reduction of the other. 


METABOLISM OF BONE 


The growing bone of children is easy to recognize as an active tissue but, 
‘oo often, adult bone is looked on as inert, almost lifeless material. On the 
contrary, adult bone, as Albright has pointed out, is characterized by active 
metaplasia, new bone constantly being laid down in some localities and reab- 
sorbed from others at the same time. There is no comparable metaplasia of tissue 
in the teeth, 

The tissues of adult bone comprise three chief elements: (1) osteoblasts, 
(2) osteoclasts, and (3) osteoid. Osteoblasts are mononuclear cells which are 
generally considered to produce the osteoid. They also elaborate an enzyme, 
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phosphatase, which is probably involved in the mechanism of calcification, 
Osteoclasts are multinuclear cells which are obviously related in some way ty 
the reabsorption of bone. Their actual role is a matter of dispute; by some they 
are thought to destroy bone actively, either by biochemical means or by actual 
phagocytosis. By others they are looked on as aggregations of osteocytes sur. 
viving regions of bone previously destroyed. Osteoid is a homogeneous matrix 
of protein in which is laid down the characteristic mineral of bone, a complex 
mineral salt containing calcium phosphate and calcium carbonate. The deposi. 
tion of bone salt may be aided by phosphatase, which, by splitting ester phos. 
phates, may provide a local excess of phosphate ions. 

The physical and chemical factors which promote calcification on the one 
hand and decalcification on the other are complex and not well understood, 
Changes in calcium, phosphate, carbonate, and hydrogen ion concentration 
alter the rate of resorption of bone but, according to Albright, have relatively 
little effect on deposition of bone. Deposition of bone seems more related to 
the state of the body as a whole: the presence of health or disease, the state of 
nutrition, and the availability of protein. Locally, the amount of mechanical 
stresses and strains appears to have a specific effect on formation of bone. 


THE ACTION OF PARATHYROID HORMONE 


Knowledge of the action of the parathyroids is based on three sorts of 
observations: (1) the study of the effects of experimental parathyroidectomy, 
(2) the study of the effects of administering parathyroid hormone experimentally 
to normal or parathyroidectomized animals, and (3) clinical observations of 
parathyroid insufficiency and hyperfunction occurring in man as the result of 
disease. 

The Effects of Parathyroidectomy.—Experimental parathyroidectomy in 
laboratory animals, or the inadvertent removal of the parathyroids in mat, 
results in a remarkable syndrome known as tetany. The general characteristies 
of tetany are the same in most species of animals, although considerable varia- 
tion occurs in its intensity and speed of appearance. 

Surgical removal of the parathyroids from a dog, for example, is followed 
after a latent period of several days by loss of appetite, by refusal of food and 
water, and sometimes by vomiting. Body temperature falls; fibrillary twitchings 
occur in the muscles of the head, back, and tail, followed by fine contractions of 
the legs. The peripheral nerves become hyperexcitable to mechanical stimulation 
and still more so to electrical stimulation. Twitchings become coarser and many 
muscles go into a state of clonic contractures; the gait becomes awkward and 
the animal may fall in a generalized epileptiform convulsion. During convulsions 
the breathing is rapid and panting; if the seizure persists, death may occu! 
as a result of spasm of the larynx, diaphragm, or cardiac muscles. If the sub- 
ject recovers from one attack, symptoms may be minimal or absent for several 
days, only to reappear in their original severity. 

A similar train of events follows accidental removal or injury of the nog 
thyroid glands in man such as occasionally follows thyroidectomy for goiter. 
The patient first complains of numbness and tingling of the fingers and toes, 
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later of the mouth, and eventually of much of the body, but especially the ex- 
tremities. This is followed by contractions or spasms of muscles, particularly 
in the hands and feet, where the contractures have a form characteristic of 
tetany, called carpopedal spasm. Occasionally, similar spasms affect other 
muscles or even the musculature in general. 

Laryngospasm is particularly likely to occur in children. When it does oc- 
eur, it frequently produces great difficulty in breathing, which may result in 
eyanosis and death. Spasms have also been observed to occur in the muscles of 
the eyes, the esophagus, the stomach, bronchi, intestine, and heart. Severe 
tetany may terminate in generalized epileptiform convulsions. 

The foregoing train of symptoms occurring in man is termed acute or 
manifest tetany ; it may appear soon after parathyroid ablation and reappear in 
acute episodes from time to time. In many eases, such acute episodes are very 
mild and in eases of long standing may be virtually absent. In the absence of 
manifest tetany, or in the intervals between attacks, the condition is ealled latent 
tetany. 

Latent tetany is accompanied by vague symptoms which of themselves do 
not provide any clue to the diagnosis. Fatigue and muscular weakness are the 
most constant of these symptoms. In the presence of latent tetany, however, 
the characteristic hyperexcitability of nerve and muscle may be demonstrated 
by three clinical procedures: (1) Chvostek’s sign, which is a twitch of the facial 
muscles elicited by tapping the facial nerve; (2) Trousseau’s sign, which is a 
characteristic carpal spasm brought on by mechanical occlusion of the circulation 
of the arm; and (3) Erb’s sign, which is an alteration in the response to stimula- 
tion of muscle by galvanic current. 

Epileptic seizures most often accompany chronic tetany of long standing. 
Chronic tetany is also accompanied by degenerative or trophic disturbances, 
which include (1) bilateral symmetrical cerebral calcification, (2) cataracts, 
(3) defects of hair and nails, and (4) defects in the teeth. In addition, it is 
reasonably certain that chronic tetany of long standing is accompanied by ab- 
normally thick and dense bones. 

The dental changes which occur in chronic tetany are of special interest and 
have been discussed at length by Kronfeld.* Such changes in the teeth result 
only when tetany is present during their developmental period, prior to erup- 
tion. This is the case because, during their development, human teeth are very 
sensitive to variations in the calcium supply. This is not true of erupted teeth of 
adults, which, as a consequence, appear immune to disturbances of parathyroid 
function. 

Fleischmann® was the first to show that rachitie tetany could cause hypo- 
plasia of enamel. Erdheim® was able to produce hypoplasia of enamel experi- 
mentally in rats by parathyroidectomy. Defective calcification of dentine also 
seurred. The similarity of the changes in parathyroidectomized rats to the 
findings in human teeth suggested that in some instances hypoplasia of enamel 
in human beings is the result of hypoparathyroidism at the time of formation 
of enamel. Albright and Strock® confirmed and extended these observations. 
They found that subjects who had parathyroid insufficiency occurring during 
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childhood might show hypoplasia, aplasia, and various other defects of enamel. 
Kronfeld pointed out that these changes are a direct result of the lowered level 
of serum calcium. 

My colleagues and I have recently studied spontaneous parathyroid in. 
sufficiency occurring in two sisters. The dental changes encountered in these 
eases have been analyzed by Lovestedt.®° The younger sister, 15 years of age, had 
had symptoms of severe parathyroid tetany since the age of 3 years. Amelogene- 
sis appeared to have been unaltered until the age of 3 years. All the teeth 
that had had enamel formed since that time showed defects in the enamel; 
several teeth were unerupted and these appeared devoid of any enamel. The 
older sister, 28 years of age, also had a history of tetany beginning in early 
childhood, but, since the symptoms were milder, the time of onset could not be 
ascertained with certainty. There was a decreased amount of enamel over the 
surfaces of all the teeth, and enamel seemed entirely lacking on the unerupted but 
unimpacted third molars (Fig. 1). Other members of the family were examined 
and found to have both normal parathyroid function and normal teeth. 


Fig. 1.—Hypoplasia of enamel resulting from spontaneous parathyroid tetany which began in 
early childhood (see text). 

Parathyroid insufficiency is characterized by a low level of calcium and an 
increase of inorganic phosphorus in serum. There is little or no calcium in the 
urine, but excretion of phosphorus may be normal. Parathyroid tetany is 
solely a consequence of the hypocaleemia. Tetany may be treated by the 
administration of calcium, or by employing agents which elevate the serum 
ealeium. Viatmin D and dihydrotachysterol, or A. 7. 10, are usually employed 
for this purpose. 

The syndrome of tetany is not peculiar to parathyroid insufficiency. It may 
also be caused by other conditions, notably rickets, osteomalacia, sprue, steator- 
rhea, renal disease, and alkalosis. 

Parathyroid tetany occurring in man may result from (1) spontaneous part 
thyroid insufficiency, which is caused by atrophy or destruction of the para- 
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thyroid glands, cause unknown; (2) postoperative parathyroid insufficiency, 
following surgical removal of the parathyroids, and (3) pseudohypoparathyroid- 
ism, which, as described by Albright, is due, not to an intrinsic lack of para- 
thyroid hormone, but to an inability, apparently inborn, of the tissues to utilize 
the hormone available.” 

The Effects of an Excess of Parathyroid Hormone.**?—The injection into 
a dog of 25 units of parathyroid hormone every four hours provokes a rapid 
increase of the concentration of calcium in serum, accompanied by a slight in- 
erease of potassium and magnesium and a reduction of inorganic phosphorus. 
The urinary excretion of phosphorus and later of calcium is much increased. If 
injections are continued until the serum calcium reaches a critical range (usually 
near 20 mg. per 100 c.c. of serum), the level of inorganic phosphorus begins 
to climb swiftly, and urinary excretion of both calcium and phosphorus dimin- 
ishes abruptly. 

The initial phase of administration of the hormone is accompanied by weak- 
ness, trembling, diuresis, nausea, and vomiting. As injections are repeated, 
these manifestations are followed by muscular atony, lassitude, oliguria, and 
the clinical and chemical evidences of renal failure. Renal failure, circulatory 
collapse, and death ensue swiftly once the concentration of phosphorus in serum 
begins to increase. 

Necropsy discloses metastatic deposits of calcium phosphate in kidneys, 
lungs, stomach, interstitial connective tissue, heart muscle, and arterial walls. 
The excess of caleium which appears in the blood and is excreted in the urine 
is derived from the skeleton. The bones are found markedly decalcified; the 
bone marrow is hyperemic or hemorrhagic. Repeated daily injections of sub- 
lethal quantities of parathyroid hormone produce remarkable resorption of both 
spongy and cortical bone, with fibrosis and formation of giant-cell tumors. 

In 1926, Hannon, Shorr, McClellan, and DuBois’ studied a man who had 
osteitis fibrosa cystica generalisata, an uncommon malady of bone characterized 
by decalcification, fibrosis, and the formation of multiple cysts and tumors in 
bone. They were impressed by the similarity of the patient’s symptoms to the 
phenomena described in animals chronically poisoned by injection of parathy- 
roid hormone. By careful studies they were able to show that the physiologic 
abnormalities exhibited by their patient corresponded in almost every particular 
to those observed in experimental hyperparathyroidism. These observations were 
confirmed on the same subject by Bauer, Albright, and Aub.* A diagnosis of 
hyperparathyroidism was made, but repeated surgical explorations had to be 
performed over a period of several years before the hyperfunctioning lesion, a 
parathyroid adenoma, could be found and removed. It was found deep in the 
mediastinum. 

Credit for providing final proof that this condition was produced by hyper- 
parathyroidism goes to Mandl,?° who first effected a spectacular remission in a 
patient having osteitis fibrosa eystica by removing a parathyroid tumor. 

Primary hyperparathyroidism in man may be the result of hyperfunction of 
tumors of one or more parathyroid glands, or of hyperplasia of ‘‘wasserhelle’’ 
ells affecting all of them. The cause of either lesion is unknown. Secondary 


el, 
ve] 
in- 
ese 
ad 
e- 
th 
l; 
he 
ly 
be 
he 
ut 
ed 
an 
he 
is 
he 
im 
ed 
ay 
r- 


136 F. Raymond Keating, Jr. 


hyperparathyroidism is thought to result from functional hyperplasia of the 
parathyroids involving chief cells. It occurs in association with rickets, osteo. 
malacia, renal insufficiency, multiple myeloma, and possibly other conditions 
The clinical aspects of hyperparathyroidism will be discussed in detail else. 
where. 

The Site of Action of Parathyroid Hormone.—From the foregoing it is clear 
that the administration of parathyroid hormone elevates serum calcium, de. 
presses serum phosphorus, increases the renal excretion of both, and drains 
calcium from the bones. The lack or withdrawal of parathyroid hormone leads 
to lowered serum calcium, elevated serum phosphorus, reduction of urinary e¢al- 
cium, and increased density of the skeleton. The effects on neuromuscular ex. 
citability, the tetany of parathyroid insufficiency and the muscular atony and 
weakness of hyperparathyroidism, are obviously secondary to the altered con- 
centrations of calcium and phosphorus ions per se. The various other manifesta- 
tions associated with either state can be regarded with reasonable certainty as 
secondary to one or another of the primary effects just mentioned. 

It is generally agreed that the chief if not the sole role of parathyroid 
hormone is the preservation of the normal concentration of the calcium ions 
on the body fluids. Much difference of opinion exists as to the mechanism in- 
volved. 

Albright emphasized the chronologic order of events which follows with- 
drawal or giving of parathyroid hormone. Withdrawal of parathyroid hormone 
produces the following events, in this order: (1) The excretion of phosphorus 
in urine is markedly diminished. (2) The quantity of phosphorus in serum 
inereases. (3) The quantity of calcium in serum falls. (4) The quantity of 
ealcium in the urine falls. If one administers parathyroid extract to a normal 
person, these same four metabolic events are altered in the opposite direction. 

On the basis of these observations, Albright concluded that the primary 
effect of parathyroid hormone is on the renal excretion of phosphorus and ex- 
plained the mechanism as follows: (1) Parathyroid hormone increases the 
urinary excretion of phosphorus. (2) Increased urinary loss of phosphorus is 
followed by diminished serum phosphorus. (3) Lowered serum phosphorus 
would make the serum less saturated with respect to calcium phosphate. (4) 
According to the rules governing the solubility of this salt, this would permit 
more calcium phosphate to enter the serum from the gastrointestinal tract or 
from the skeleton. (5) Addition of calcium phosphate would increase the level 
of serum calcium. (6) The elevated serum ecaleium would lead to hypereal- 
einuria. According to this hypothesis, parathyroid hormone does not affect the 
skeleton directly; the skeleton yields calcium only when necessary for con- 
pletion of the changes in chemical equilibria which follow the primary action 
of the hormone on the kidneys. 

Other workers have expressed the belief that parathyroid hormone atts 
primarily to accelerate bone resorption, either by acting on the osteoclasts oF 
by stimulating some other mechanism to this end. According to these workers, 
the hypothetical sequence of events would be as follows: (1) Parathyroid hor- 
mone expedites resorption of bone. (2) Increased calcium from bone elevates 
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grum calcium. (3) Elevated serum calcium leads to increased urinary excretion 
of calcium. As Albright pointed out, however, it is difficult under these hy- 
potheses to explain the association of hyperphosphaturia and hypophosphatemia 
which also occurs. 

A number of experimental observations, however, indicate that charac- 
teristic bone resorption, as well as changes in serum calcium, may follow the 
injection of parathyroid hormone, even when the kidneys have been removed. 
It therefore appears that while there is a primary and initial effect of para- 
thyroid hormone on the kidneys, there is also a primary effect on the skeleton 
as well. The relative importance of these effects in normal man and in dis- 
eases of the parathyroids remains to be determined by future studies. The solu- 
tion of this problem is by no means academic, for on it depend the proper in- 
terpretation and understanding of -.the clinical manifestations of parathyroid 
insufficiency and hyperparathyroidism. On such understanding, in turn, rests 
the only opportunity for progress in the diagnosis and treatment of parathyroid 


disease. 
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REPORT ON THE THIRD ANNUAL SEMINAR FOR THE STUDY 
AND PRACTICE OF DENTAL MEDICINE 


ORE than two hundred dentists from eleven Western states, Canada, and 

Mexico gathered at Palm Springs the second week in October for the 
West Coast’s Third Annual Seminar for the Study and Practice of Dental 
Medicine. 

Characterized as a new type of postgraduate dental education, the seminar 
came as a spontaneous outgrowth of the need of practicing dentists for a 
summation of new developments in the fields of dentistry and medicine. 

President of the seminar, Dr. Hermann Becks, Professor of Dental Medicine 
at the University of California, declared that dental medicine spearheads the 
drive against dental disease. The seminar plan, in which the participants live 
and work together, is another milestone in postgraduate education, he said. 

The seminar was held at Desert Inn, with a faculty of eleven scientists 
speaking on different phases of preventive dentistry. All speakers were avail- 
able for questions and informal conferences throughout the five-day session. In 
the seventeen major and six lesser essays which constituted the formal portion 
of the seminar, there were reviews of established doctrines of biologie and medical 
science, reports of current activities in the clinic, laboratory, lceture room, and 
field, and outlines of future advances to be looked for in the health sciences 
through use of the rapidly developing therapeutic weapons of nutrition, 
endocrinology, and nuclear physics. 

Under the guidance of Dr. Michael J. Walsh, Consulting Nutritionist of 
San Diego, meals served at the Inn were planned as demonstrations of what he 
termed ‘‘nutrition in action.’’ Furnishing 3,000 calories per day, these high- 
protein, high-mineral meals contained the maximum possible nutrients with the 
minimum calories, and were characterized by an absence of sugar, ice cream, 
and pastries. 

Highlights of the lectures were as follows: Dr. Harry Sicher, Professor 
of Anatomy, Histology and Research at the Chicago College of Dental Surgery 
of Loyola University, presented the histology and histogenesis of bone, reviewed 
the essentials of the developmental process, and provided information from 
recent laboratory investigations of significance in the interpretation of the 
nature of disease processes and the rationale of therapeutic measures. In bone 
resorption the fundamental process is one of proteolytic degeneration of the 
organic matrix, Dr. Sicher believes; the removal of mineral salts follows and is 
not the primary phenomenon which so much of current belief and practice would 
suggest. 

Dr. F. Raymond Keating, Jr., Instructor in Medicine at the Mayo Founda- 
tion and Graduate School of Minnesota, spoke on parathyroid physiology and 
pathology, with special reference to hyperparathyroidism Summaries from 
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laboratory and clinical studies on parathyroid functions and disorders were in- 
duded in the discussion, which dealt not only with basic science but with 
applications of its principles. The important question of whether the primary 
site of parathyroid action is on kidney or bone still requires evidence for a final 
answer, but he believes a relationship exists between these effects. Of particular 
interest to dentists was the discussion of von Recklinghausen’s disease. Since 
in most eases the only routine roentgen examination is that of the teeth and 
adjacent bony tissues, the alert practitioner may be able to aid in early diagnosis 
of such disorders as hyperparathyroidism by being aware of the roentgen 
findings. 

Completing the first morning’s symposium on bone were short reports by 
two investigators who described the effects of pituitary growth hormone on 
general body growth and on the skeleton, with special comment on the temporo- 
mandibular joint. 

Dr. H. Trendley Dean, Dental Director of the United States Public Health 
Service, reported on the use of fluorine in drinking water, and described the 
results in large population studies. His survey dealt with epidemiology, 
bacteriology, biochemical, experimental, and control studies as a public health 
project. The fluoride content of drinking water is linked with the caries in- 
tidenee in a population, he said, and thus change in one (the fluoride) affects 
the other (caries). 

Dr. Philip Jay, Associate Professor of Dentistry and Director of the Dental 
Caries Research Laboratory, School of Dentistry, University of Michigan, sur- 
veyed the question of diet and caries, with special, reference to refined carbo- 
hydrate intake and lactobacillus index. The several diet plans which are em- 
ployed in his studies were described, and the indications and method of deciding 
m each were discussed. Dr. Jay has observed that lactobacillus counts can be 
maintained at a low level by periodic restriction of carbohydrates; following a 
few weeks of adherence to the recommended dietary regimen, patients may 
return to a high-sugar diet and the lactobacillus count remains low for from 
six to twenty-four months. 

Dr. Robert G. Kesel, Professor of Applied Materia Medica and Therapeutics 
at the College of Dentistry of the University of Illinois, discussed the biochemical 
aspects of the observation that the saliva of certain individuals has a relationship 
to their freedom from caries. He reported on investigations in which the amino 
acids and deaminating systems present in human saliva were examined. On the 
basis of these the use of ammonium salts for the control of dental caries was 
reommended, and prescriptions were given for mouthwash and dentifrice which 
incorporated these principles. 

An open forum on dental caries was held, with Dr. John Brauer, of Los 
Angeles, as moderator. In this unrehearsed session, the panel, composed of 
Drs. Kesel, Jay, and Dean, discussed questions raised by the seminarians. 

Dr. Arthur C. Curtis, Professor of Dermatology and Syphilology at the 
University of Michigan, spoke on the clinical diagnosis of dermatological lesions 
of the face and oral eavity, illustrating his talk with numerous colored photo- 
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graphs. He pointed out that a large number of new substances have come into 
general use in recent years as a result of advances in chemical, metallic, and 
plastic technology. Some people will be sensitive to one or more of these, he 
said, and this sensitivity may well be manifested as an allergic dermatosis re. 
sulting from contact with the substance. This is of special interest to the 
dentist, since either his patient or the dentist himself may be sensitive to some 
of the materials which are coming into use in dental practice. 

Dr. M. H. Seevers, Professor of Pharmacology at the University of Michigan, 
summarized recent advances in chemotherapeutic agents, such as the sulfon- 
amides and the antibiotics, and discussed the chemistry, pharmacology, indica- 
tions, and methods of use of many drugs of this group. Limitations of several 
were described and important data given concerning the toxicology. The low 
toxicity of penicillin with the more toxic streptomycin, tyrothricin, and other 
agents, is an important factor in determining the utility of these drugs in dental 
practice, he said. 

Dr. William B. Ryder, Assistant Clinical Professor of Dental Medicine in the 
College of Dentistry of the University of California, spoke on dental education 
and practice in Great Britain and France. He described the problems of the 
profession, its response to the special cireumstances created by the national health 
programs and Dental Practice Act of England, and the relationship of dental and 
medical education to practice. He discussed the field of stomatology, which has 
developed into a particular type of specialized practice in France, and declared 
that a study of results in both France and England would be worth while in 
relation to ways of solving the dental problems in this country. 

The two related essays of Dr. Wendell L. Wylie, Professor of Orthodontics 
in the College of Dentistry of the University of California, which concerned the 
factors modifying head form in man, and heredity and the orthodontist, covered 
the entire biologic approach to the anatomy of the structures with which much 
of dental, neurological, and plastic surgery deals. Dr. Wylie evaluated the 
relative roles of function, nutrition, disease, and heredity in the forming of 
head structures and asked for more critical study of the various statements 
which are offered as biologic explanations of diseases of the oral structures. 

The final lecture by Dr. Harold Copp, Assistant Professor of Physiology 
on the Berkeley campus of the University of California, and recently with the 
Health Division of the Manhattan Project, dealt with the question of nuclear 
physics in medicine and dentistry. Dr. Copp described some of the radioactive 
preparations which are available, such as radio-iodine, radiophosphorus, and 
the various radioactive preparations of carbon, as well as the methods of handling 
and applying these substances to biologic research problems. He related that 
outstanding investigations so far have been those on bones, the thyroid gland, 
the anemias, and the metabolism of foods. Studies on bone and teeth showing 
rapid metabolism and exchange of calcium suggest more activity than has been 
associated with the old concept of their relatively inert nature, Dr. Copp said. 
He predicted that fundamental information of major importance may be ex- 
pected from expanded research in this modern field of biophysics. 
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At the last meeting the Advisory Council recommended the policy of General 
Requirements for admission to next year’s seminar. It was the feeling that 
participants in the seminar should be currently active in postgraduate study 
and the application of these principles. In order to allow as much leeway as 
is possible for the satisfaction of requirements for attendance, a point system was 
established as follows: 


Ten points for each case report (a minimum of one case report required). 

All other points are optional as follows: 

Twenty points for a review of articles of approximately 3,000 words. As 
son as the final arrangements with next year’s lecturers have been completed, 
each of them will be asked to forward a bibliography pertinent to his subject, 
which in turn will be forwarded to all applicants so that they may have an 
opportunity to use any one or more of the articles for review. 

Twenty points for attending a previous seminar (only one may be counted). 

Twenty points for a recognized postgraduate course in the basic sciences 
during the current year. 

One point per hour for attendance at presentations in the basic sciences 
at scientific meetings, study groups, academy meetings, ete. 

A minimum of 50 points total is required. 


The Fourth Annual Seminar will convene at the Ahwahnee Hotel, Yosemite 
Valley, California, Oct. 19 to 24, 1947. All communications should be addressed 
to the Executive Secretary of the Seminar, Miss Marion G. Lewis, 1618 Ninth 
Avenue, San Francisco 22, California. 
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Editorial 


Colonel Raymond O. Dart Appointed Director of the 
Army Institute of Pathology 


HE Surgeon General of the U. S. Army recently announced the appoint. 

ment of Colonel Raymond O. Dart, M.C., as Director of the Army Institute 
of Pathology, Washington, D. C. Colonel Dart has been engaged in the practice 
of pathology for over twenty-five years, approximately eight years of which have 
been spent at the Army Medical Museum and the Army Institute of Pathology, 
part of the time as Curator. This organization occupies an important position 
in the program of military medicine, and Colonel Dart, because of his well- 
rounded background, is particularly well suited to direct its program and to 
shape its destinies in the years to come. His appointment comes at a time when 
the Army Institute of Pathology is embarked on a program of expansion of its 
activities in both civilian and military medicine. 

Colonel James E. Ash, retiring Director of the Army Institute of Oral 
Pathology, has become the Scientific Director of the American Registry of 
Pathology with which the Registry of Dental and Oral Pathology, sponsored by 
the American Dental Association, is affiliated. Colonel Ash has long been in- 
terested in dentistry and its evolution into the field of scientific research. It was 
under his guidance that Colonel James B. Mann initiated the Registry, with the 
help of the American Dental Association. Colonel Ash was the first to publish, 
with Colonel Mann, a Dental and Oral Pathology Atlas. This book was based 
on the material gathered in the Registry throughout the years. While Colonel 
Ash was director of the Institute of Pathology, he fostered dental] investigation 
and stimulated the dental appointee with his enthusiasm and industriousness. 

As the Registry of Dental and Oral Pathology grew, it served more and 
more functions. Supplying the dental schools with material for teaching pur- 
poses, preparing state board examinations, and loaning material to investigators 
have been but few of the services it has offered. The dental men stationed at 
the Institute have always looked to Colonel Ash for inspiration, and they feel 
that the Registry will further prosper under his guidance. 

The dental pathologists associated with the Institute in recent years have 
been Colonel Joseph L. Bernier and Dr. Henry M. Goldman. After the latter's 
retirement from the Army, Colonel Bernier became pathologist and secretary t¢ 
the Registry. 

The reorganization marks an important milestone in the illustrious career of 
the Army Medical Museum, from which the Institute has been a logical out- 
growth. As reinstituted, the Army Institute of Pathology now comprises four 
major departments; the Department of Pathology, the Army Medical Illustra- 
tion Service, the Army Medical Museum, and the American Registry of 
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Pathology. All of these activities are closely coordinated so that an effective and 
complete consultation service is provided for the Army and, on a cooperative 
basis, for the Veterans’ Administration. The facilities of the Army Institute 
of Pathology may be made available for study and research to scientific institu- 
tions and qualified individual scientists. 

The American Registry of Pathology, an activity of the Army Institute of 
Pathology, is sponsored by the Division of Medical Sciences of the National 
Research Council. Through this medium, an important and significant relation- 
ship is maintained with civilian medicine. This harmonious association has 
enabled the Army Institute of Pathology to integrate its activities in the field of 
research with those being conducted in civilian institutions. The Scientific 
Advisory Board and the resident consultants to the Institute will be of extreme 
importance in maintaining this close relationship and in formulating a concise 
research program eliminating obvious duplication of effort. By their advice and 
suggestions, the vast amount of accumulated material will be made available to 
slected individuals who may come to the Institute for periods of study in 


special fields of pathology. 
K. H. T. 
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Organization of the American Academy of Oral Pathology 


HE American Academy of Oral Pathology will hold its first annual meeting 

at the Stevens Hotel in Chicago, on Feb. 9, 1947. The Academy was organized 
to promote interchange of ideas in the field of oral pathology, to advance the 
application of sound scientific procedures in clinical dentistry, to stimulate 
research, and to improve teaching in oral pathology. The Academy is planning 
the establishment of a certifying board in oral pathology. 

The Academy was organized by the Registry of Dental and Oral Pathology 
of the American Dental Association, at the Army Institute of Pathology with the 
assistance of the charter fellows listed below. The Executive Committee has 
held two meetings in Washington, D. C., and the following have been elected 
charter fellows: 


M. S. Aisenberg, University of Maryland 
S. Arnim, Ohio State University 
L. Bernier (Secretary), Army Institute of Pathology 
R. Blayney (Second Vice-President), University of Chicago 
R. Burket, University of Pennsylvania 
E. Boyle, University of Pennsylvania 
R. Cahn (President-elect), Columbia University 
. D. Cheyne, University of Iowa 
. D. Coolidge, Chicago College of Dental Surgery 
. M. Goldman, Massachusetts General Hospital 
Gottlieb, Baylor University 
J. Hill, Western Reserve University 
. K. Hine, University of Indiana 
. A. Kerr (First Vice-President), University of Michigan 
G. Kesel, University of Illinois 
C. Kitchin, Ohio State University 
. B. G. Robinson (Editor), Ohio State University 
. H. Thoma (President), Harvard University 


D 
R. 
H 
K 


Any dentist in good standing in the American Dental Association may 
apply for.membership. Each applicant must have letters of recommendation 
from two Fellows of the Academy. The membership committee, in evaluating 
qualifications for membership, will consider acceptable publications in the field 
of oral pathology, hospital internship with emphasis on clinical and morphologic 
pathology, advanced training in oral pathology (recognized postgraduate courses 
or university training leading to an advanced degree), experience as an in- 
structor in oral pathology or as an oral pathologist to a hospital. 

Members may be elevated to Fellowship upon certification by the Fellow- 
ship Committee after qualification through oral and written examinations and 
after approval by the Executive Committee. Fellows are awarded suitable 
certificates. 

Applicants for membership should apply to the Secretary, Lieutenant 
Colonel Joseph L. Bernier, Army Institute of Pathology, Washington 25, D. C. 
The secretary will forward application blanks, which must be returned with two 
letters of endorsement from Fellows and by the initiation fee of twenty-five (29) 


dollars. HamiuTon B. G. Rosrnson, 


Chairman of Editorial Committee 
144 
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Third Annual Dental Medicine Number 
(Concluded) 


FACTORS MODIFYING HEAD FORM IN MAN 


WENDELL L. D.D.S., M.S.,* San Francisco, CAuIiF. 


T IS commonplace knowledge that there are many differences between human 

beings, from individual to individual, between individuals of one so-called 
“raee’”’ and those of another, and still other deviations from the norm sufficiently 
marked as to be called pathologie differences. 

It is one thing to remark that these various differences do exist, and quite 
aother to explain why they exist. Much the safest procedure is to content 
yourself with describing the differences you have observed and to eschew the 
temptation to offer explanations. Once you begin to speculate and to interpret 
the known facts in such a way as to account for what has been observed, you 
invite the attentions of those who would question the wisdom of such interpreta- 
tions and suggest that perhaps we should search a bit further for the ultimate 
answer. While there is no opprobrium attached to the conservative and dutiful 
chronicling of isolated and unexplained facts, nevertheless we are always more 
intrigued when observations seem to contribute to our greater understanding, 
aid we are unconsciously sympathetic with the observer who will hazard an 
intelligent guess at the meaning of what he has seen..- 

For purposes of this discussion, I have staked out my claim exclusively 
in the area of the head and face, and have furthermore limited my interest to 
physical characteristics most of which are susceptible to measurement. 

Every consideration of the present-day morphology of man’s cranium and 
fae should at least give brief attention to the beginnings of those parts. We 
inow that the beginning of all animal life was humble, unicellular, and aquatic. 
Since man is the only species to have studied and chronicled the rise from these 
beginnings, he has solemnly deposed and asserted that he is the acme of this 
uillion-year climb from the slime. 

The fascinating story has been told often enough that its details no longer 
‘voke the wonder, not to say the horror, that it held for the sedate Victorians 
upon whom Darwin sprang it in the middle of the last century. While we do 
uot always get it straight, in its larger aspects we accept the record, and when 
We visit the zoo we look with a little more than curiosity at pan and orang, who 
tave eaused cages to be thrown up around their habitation because they cannot 


Palm ead before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
Springs, Calif., Oct. 10, 1946. 
*University of California, College of Dentistry, San Francisco, Calif. 
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trust themselves when visitors exclaim at them that they are ‘‘almost human,” 

The wonder, then, lies not so much in the events in the long annals of 
geoglogic time, but in why it all came about. What lies behind this progression 
from the simple to the specialized and complex? Lamarck thought that man 
could learn from the experience of his forebears not only with his brain, but 
with his body as well; that is, he believed that characters acquired in one in. 
dividual’s lifetime were transmitted to his offspring. Perversely, we remember 
this discredited doctrine of the ‘‘Inheritance of Acquired Characteristics’’ as 
Lamarckism, in spite of the fact that Lamarck has more illustrious things to his 
eredit. 

The most acceptable explanation is that of selection, reinforced as it was by 
the development of the theory of mutations by De Vries. Mutations are new 
and genetically stable characteristics which have not appeared in a stock before, 
and which are capable of being reproduced indefinitely by succeeding genera. 
tions. The theory is that in the fullness of time many variations are introduced, 
and that each is tested by the organism in the competition for survival, with the 
result that the organism either persists or succumbs, depending upon the nature 
of the variation. It is plain from this that ‘‘Economie Determinism”’ did not 
begin with Marx—it began with life itself. 

Von Nageli was one of those who thought this explanation not entirely satis. 
factory. He advanced the doctrine of orthogenesis (literally, ‘‘straight pro- 
duction’’) which holds that processes of change in a given direction drive on 
without modification and without regard to how well those changes suit the 
organism to his environment. The example customarily cited is the Irish elk, 
whose great antlers might once have been an advantage in combat, but which 
ultimately attained such tremendous size that they were a handicap and the Irish 
elk became extinct. 

Although we may seem to be taking upon ourselves too much importance 
with the statement, it is safe to say that the-mouth is the most important part of 
the face. In the earliest unicellular animals, there appeared a crude opening 
which was involved in the process of taking in food; in the jellyfishes, this was 
slightly elaborated upon with the formation of folds which increased the effective 
ness of the operation. The differentiation of a separate region of the body, a 
head, for housing this food-securing mechanism was first seen in the worms. 
Not until the early reptiles, were distinct upper and lower jaws seen, and with 
the sharks came the first teeth. 

While mastication may be the primary function of the teeth and theit 
surrounding parts today, it is not the age-old function of those parts. Obviously 
enough, before you can chew it, first you have to get it. While man and the 
other primates have delegated the seizure of food to other parts, the dental ap- 
paratus is first and foremost prehensile in other forms. It is interesting to note 
that two characteristics peculiar to primates, an opposable thumb and eyes 
situated in the forepart of the face—appeared together in the evolutionary 
picture, and even more interesting to note how well they go together. When 
the thumb is opposable, it may be brought to bear against the other digits 0! 
the extremity in a grasping motion, which is not possible in forms without such 
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a thumb; when the eyes have migrated forward from the side of the head, it 
heeomes possible to see a given object from two slightly different points of view, 
and thereby to enjoy stereoscopic vision. It requires little imagination for one 
to appreciate how well these two attributes go together, and as dentists we 
should pause to consider how the dental apparatus has diminished in prominence, 
size, and number of parts with the development of a species which has acquired 
such versatility in the mere act of grasping his dinner. The waterfront tough 
speaks with more wisdom than he knows when he calls the human hand a ‘‘meat- 
hook.’’ 

As we trace the development of more manlike forms upward from Pithecan- 
thropus Erectus, who dates back one million years, we see a gradual increase in 
cranial capacity and an accompanying development of the forebrain, a tendency 
of the head to increase its width in relation to length, reduction in the prominence 
of the ridges over the eyes and of the muzzle, and the development of a chin. 

This covers with unseemly haste the story of changes in head form through 
man’s history as read in fragmentary specimens. Somewhat breathlessly, we 
come next to speculations concerning changes which some say are justified 
by projecting the record of the past into the future. It is said that, in the 
enturies to come, increases in the size of the cranium will continue until the 
“world citizen’’ of the future will appear, if seen by present-day eyes, a puny 
specimen capped by a tremendous head, spherical in shape. The jaws, we are 
told, will be diminished in size and toothless, to correspond with their unim- 
portant role in the economy of the organism. Before swallowing this sort of 
“Sunday supplement’’ physical anthropology, we should consider the fact that 
the human head is already large enough to make childbearing an arduous chore 
for the female of the species; and that if increases in cranial size continue, they 
must be accompanied by corresponding increases in pelvic dimensions which will 
wake the bathing girl of the future a strange sight indeed. 

There may be considerable truth in the prediction that the head will become 
more spherical with time. It is true that a steady change in that direction 
isa part of the unchallenged record of the past. This is thought by some to 
lean adaptation to the upright posture, a preposterous stance which man alone 
las seen fit to adopt. The attachment of the cranium to the vertebral column 
las migrated forward in man as he has risen from the pronograde to the erect 
gait, which balances the weight of the head more strategically over the portion of 
the body which carries it. One of the items in the bill of particulars advanced by 
the followers of the late Mr. Schickelgruber was that the Germanic people were 
ore roundheaded than those whom they proposed to dominate, and by that 
token the Herrenvolk were several trillion years out in front of riffraff like 
you and me. 

As a matter of fact, certain characteristics of craniofacial morphology 
peculiar to man alone may be attributed to his unique carriage. It is a fact, 
for example, that when man opens his jaws widely, the center of rotation is not 
in the condyles, but in the middle of the ramus. Sicher’ has pointed out that this 
beculiar trait is associated with the upright posture. If the jaw were to rotate 
thout an axis which passed through the condyles, the ramus would almost im- 
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mediately press against the structure of the neck and cause respiratory em. 
barrassment. No such difficulty occurs in the dog, who goes on all fours and 
whose throat is in no way inconvenienced by the widest opening of the jaws, 
Jaw opening in the carnivores is a simple hinge movement about an axis which 
passes through both condyles. 

Sicher has also shown the articular tubercle is characteristic of man alone. 
and that it functions in this type of jaw opening to carry the head of the condyle 
farther down than it would otherwise travel if the tubercle were not developed, 

Another structure which is exclusively the property of Homo Sapiens js 
the chin. Brodie? has explained how the muscles of mastication, the suprahyoids 
and the infrahyoids, may be thought of as a chain of opposition to the powerful 
group of muscles at the back of the neck. In four-footed forms which maintain 
close relationships with Mother Earth, gravity itself serves partly to oppose 
these muscles. With the shift in balance attendant upon the upright posture, 
however, gravity became unequal to the task, and the chin was developed with 
a resultant increase in the lever arm of the muscles attached to the anterior end 
of the mandible. This prominence at the lower part of the face, so beloved 
by my fellow orthodontists, has given rise to other lines of speculation as to why 
it should be there. Some hold that the chin is no more prominent in man than 
in the apes, but in reality only apparently so, owing to the decrease in the size 
and importance of the dental arches. The teeth, they say, have retreated in the 
facial mask, leaving the prominence of the chin behind like a waterlogged 
timber at low tide. 

The anthropologist, Boas, many years ago showed some interesting facets 
concerning modifications of head form due to environment; the accuracy of his 
observations are no longer questioned, although it remains difficult for one to 
explain why such changes came about. He found that descendants of round- 
headed Jews from the Levantine countries, born and raised in New York City, 
were more longheaded than their forebears. Since there was no marriage with 
other stocks to explain the change, it was evident that the new surroundings 
were responsible. It could not be concluded, however, that there is some 
mysterious factor in New York City which would cause the length of the head 
to inerease in relation to width, for New-York-born descendants of longheaded 
Italians were found to be more roundheaded than their parents. From these 
studies it is evident that the new environment tended to produce in each group 
a modification away from an extreme characteristic of the Old Country, toward 
middle ground. In mentioning this study of Boas, I should point out that some 
have unfortunately misconstrued it to mean that the above changes took place 
in one generation, as if the crania of these immigrants began to be remolded 
at Ellis Island. I hope I have not perpetuated that naive notion, and that in- 
stead I have made it clear that more than one generation was involved. 

If we were to set out upon a study of environmental factors influencing 
head form, and we were to be guided in estimating the importance of these 
factors by the frequency with which they are considered in the dental literature, 
we would be obliged to put very high upon the list the term so beloved by 
dentists, ‘‘function.”’ 
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There has been of late an increased interest in semantics. If the subject 
has attractions for any of you, I recommend that you ponder at some length the 
miraculous multiplicity of meanings that the word ‘‘function’’ has for dentists. 
To some, it means a precise manner in which a particular patented articulator 
shifts from right to left, with the blackest consequences befalling any person 
whose jaws do not imitate that movement with exactitude. In this same connec- 
tion, ‘‘funetion’’ sometimes refers to the presence or absence of a micron or so 
of gold on the marginal ridge of an inlay. There are others to whom ‘‘function”’ 
means the state of affairs in periodontal membrane and the roentgenographic ap- 
pearance of that tissue. And then there are still others, seemingly discontent 
with the ordinary verb ‘‘to function,’’ who have enriched the language with the 
doubtful verb ‘‘to functionate.’’ 

Even the most charitable view of dental writings on the subjects of function 
in relation to growth and the modification of head form finds those writings in- 
substantial and lacking in proof. With what I hope has been unconscious bias, 
some of our confreres have taken what might be called an odontocentrie point of 
view. One man, who deserves all the honor given him for the articulator he 
designed, concocted a theory of facial growth, which holds that the teeth initiate 
growth in all the face, with a radiating beneficence which extends beyond the 
maxilla and mandible even unto the cranial bones. Other investigations, with 
their basis in facts rather than enthusiasm, support what is approximately the 
opposite point of view. 

Another dentist has suggested that sutural closure occurs concurrently with 
the eruption of certain teeth, and that, therefore, the teeth are responsible for 
cranial maturation. Since the sutures of the skull close at 23, 35, 47, and 65 
years of age, the relationship is somewhat difficult to grasp. 

These dentists, having devoted their lives to the preservation of the teeth, 
have been guilty of overselling their product. Their pronouncements hold 
that dental function is not merely a desirable end in itself, but that it is the 
means by which normal facial growth and development is prodded and goaded to 
the adult stage. This dogma has been promulgated by some who have been 
content to accept coincidence as evidence, and an exceedingly elastic interpreta- 
tion of Wolff’s law. If it is true that the departed turn over in their graves when 
their former works in this vale of tears are perverted or misunderstood, then : 
Julius Wolff must spin in his grave like a top. Wolff merely showed that with 
alterations in function in a bone, there were corresponding alterations in the 
internal architecture and external conformation of that bone which might be 
predicted by mathematical law. There is nothing in his work which justifies the 
assumption that a bone will take on king-size proportions if the load put upon 
it should be increased. 

One odontocentrie point of view is that not only the teeth influence facial 
and cranial growth through the use to which they are put, but that, further- 
more, at a much earlier stage in the life of the organism, the formative organs 
for these teeth must be present if jaw growth is to be normal. Although there is 
sufficient evidence drawn from human material to indicate that that point of 
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view is not correct, the work of Baker* on experimental animals makes it some. 
what difficult to shake off. 

Dr. Baker meticulously removed forming tooth germs unilaterally from 
the jaws of rats, kittens, and swine, and later showed asymmetries in the jaws 
which indicated that growth on the affected side was considerably below that on 
the control or unoperated side. The evidence of Brodie’ and others, however, 
makes it clear that in human beings the presence of all of these tooth buds is not 
absolutely necessary for normal jaw development. Is there any possible way of 
reconciling these two disparate views? I think there is. 

Since the teeth, and therefore the tooth-bearing bones, are so important in 
a predatory animal, and since even in man the presence of tooth germs and teeth 
is necessary for the development of alveolar process, we can seek middle ground 
and say that the presence of teeth and their formative organs are important in 
the facial development of any species blessed (I hope that is the proper term) 
with the presence of teeth, and that how drastically the absence of teeth affects 
a given species depends pretty much upon the importance of teeth in the economy 
of the given organism. In man, the importance of teeth and their supporting 
bone has so far declined that a pretty fair approximation of a human face can 
be arrived at when those highly desirable structures are completely absent. 


Another environmental force which without too much difficulty can be 
squeezed under the general heading of function is the effect of muscle pull on a 
bone. It has been argued, for example, that since mandibular growth is known 
to take place primarily at the posterior border of the ramus, and that since the 
important muscles attached to the mandible are situated on the ramus, that 
therefore the museles must be responsible for the fact that the mandible grows. 
In passing, I might remark that I have been unable to understand why the 
mysterious phenomenon called growth is so often thought to require the prod- 
dings and pushings of environmental stimuli, when there is no real reason to be- 
lieve that with an adequate chemical milieu, growth would not pretty much take 
eare of itself. Remember the biblical injuction: ‘‘Consider the lilies of the field, 
they toil not, neither do they spin.’’ If all the various stimuli and inhibitors to 
facial growth deserve the serious consideration which some people give them, we 
would all have the faces of angle worms. But I digress. 

Pratt® and others before him have shown, however, that muscles play some 
role in the normal development of the jaws. These workers removed experi- 
mentally the masseter muscle from animals, once again unilaterally, and dem- 
onstrated that there was an asymmetry in facial growth, with the muzzle swing- 
ing toward the affected side, indicating that growth was continuing on the un- 
operated side, and diminished on the side where the masseter was removed. Even 
with this straightforward evidence before us, I cannot bring myself to accept 
the views of the scriveners of toothpaste ads who tell us that if we throw away 
our knife and fork we will once again have rugged jaw development. Even sub- 
sisting entirely on consommé madrilene and lemon Jello would scarcely imitate 
the havoc wrought by the complete removal of a masseter muscle from one side. 

What man takes into his digestive tract may certainly be counted as an 
environmental factor, and it is one which has been an edifying topic of discus- 
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sion, particularly in recent years. About twenty-five years ago, Ivanovsky," ob- 
viously Russian, undertook to find out what would happen if man didn’t take 
anything at all into his digestive tract. In the detached fashion which thor- 
oughly becomes the scientist, he took head measurements before, during, and 
after a famine. He found that during the hunger period the head became rel- 
atively long, and that after the famine when adequate foodstuffs were available, 
the tendency reversed itself; that is, head breadth increased in relation to length. 
It is as if one of the Four Horsemen, Hunger, were capable of squeezing the 
human head so that it would act like a balloon between the palms of a child. 

For me to go much further into the subject of diet involves considerable 
temerity, since I cheerfully admit an abysmal ignorance of the field except in 
the few particulars wherein it relates to craniofacial morphology, my own field. 
On the assumption, however, that a man incapable of repairing the engine of a 
motor car is nevertheless qualified to comment on the quality of the ride in the 
hack seat, I venture a few opinions concerning the alleged role of diet in relation 
to morphology. 

We hear not infrequently the contention that most of man’s ills, physical 
and spiritual, are due to the artificialities of civilization and that a return to 
the nuts and berries of the primitive life is the categorical imperative. While I 
want it understood that I do not hold cherry pie and Coca-Cola forth as the ideal 
luncheon, on the other hand I am of the opinion that a good many considerations 
are overlooked by those who would argue that we should forsake the pens that 
write under water and take to the hills. One of these important considerations, 
overlooked by those who overemphasize the deleterious effect of artificial living, 
is the all-important subject of heredity. Let me give you an example. You have 
perhaps been told that in and near the coastal ports of more primitive continents, 
the people show a greater amount of physical degeneration than do those who 
live, say, just beyond the first range of hills inland, and therefore not in such 
immediate contact with the dietary as brought by Europeans to these native 
shores. Remember that the girls who live near the coast not only have the op- 
portunity to consume the degenerate white man’s diet, but they also have the 
opportunity to trip hand in hand with him up the primrose path. The whole 
complex picture of genetic modifications of body build and health potential has 
been ignored by these people who, with all good conscience, consider only one 
factor and apparently believe that by the proper diet the human sow’s ear can 
be converted into a silk purse. 

At one stage in the preparation of this paper I was tempted to cover in some 
detail the characteristics of cranial and facial changes which accompany some 
of the rare or not-so-rare afflictions of the human flesh. I had in mind the 
characteristic facial appearance of the cretin and his greatly diminished growth 
pattern, the little renal dwarf who is destined to have a short and anything-but- 
merry life simply because of a defect in his kidney tissues, the fairly well-known 
facies of the acromegalic, the Hutchinsonian triad of congenital syphilis, and 
the infrequently seen gargoyles. Your wise but nonetheless rigid time schedule 
makes such forays, necessarily illustrated by lantern slides, impossible. Con- 
sequently, I have chosen to touch upon some of the less dramatic aspects of 


yt 
if 
a 
n 
e 
it 
S. 
e 
l- 
e 
0 
e 
e 
i- 
n 
t 
y 
e 
n 


152 Wendell L. Wylie 


craniofacial morphology and the factors with which they are known to be ag. 
sociated, in order that I might comment briefly on the very fundamental matter 
of the way in which we are prone to think about these relationships between 
morphology and environment or behavior. 

In discussing morphology in general terms, I should like to point out that 
we should not fall into the error of considering morphology on the same basis as 
we consider metabolism. You might think it altogether unnecessary to define 
and differentiate between morphology and metabolism, but the literature of our 
profession makes it all too evident that the distinction is not sufficiently drawn. 

Without bothering with the erudite business of going into the classical 
roots of the two terms, we may simply say that morphology deals with the shape 
of things, and that metabolism deals with how living things work. The glibly 
used word ‘‘normal’’ deserves examination in the light of this distinction be- 
tween the two terms. It is highly important, for example, that a person’s pan- 
ereas work in the prescribed manner if sugar metabolism is to be normal, yet the 
shape of that structure is quite unimportant so long as it does not interfere with 
the metabolism although most of us go to our graves neither knowing nor caring 
about the appearance of our pancreas, very definite symptoms and signs inform 
us when it is out of kilter. So long as we deal primarily with metabolism, we 
are justified in setting up fairly rigid definitions of what the normal shall be; 
the typical hospital laboratory report deals largely with those matters. 

On the other hand, anyone who thinks realistically about the subject of 
morphology must realize that wider latitude must be allowed in assessing nor- 
mality with respect to the shape of a human being than is permitted by those 
dealing with that same human being’s metabolism. That this is too prevalently 
ignored is borne out by the multiplicity of standards, norms, and similar rules 
of thumb which profess to dictate precisely how a man must be put together. The 
beloved height-weight-age tables of the school nurse and the drugstore scales 
have been belabored by those who appreciate that variety is the first rule of 
biology, but they are remarkably hardy, and only a minority use the. saner 
standards of Pryor and Wetzel. Although there are others in the dental field 
who must share the guilt, my fellow orthodontists are the most prone to seek 
and to set up rigid standards of morphologic respectability. Fortunately, most 
orthodontists redeem themselves by honoring these dictates more in the breach 
than in the observance. Anyone who undertakes the modification of human 
morphology must realize that he cannot be guided by geometry, but only by 
sound judgment, a sense of esthetics, and the realization that human faces can- 
not be squeezed into a common mold. 

Another thing of perhaps greater importance is the lighthearted way in 
which some of our heavy thinkers find a causative relationship between two or 
more things which are admittedly associated with one another. In so doing 
they forget (and I think this is unforgivable in anyone who claims to be a 
scientist) a principle which is memorized by anyone who takes an introductory 
course in logic or philosophy. Perhaps if they had not been required to mem- 
orize it in Latin, Post hoc, ergo propter hoc, they might have remembered it. 
The phrase means simply that one event may follow closely after another event 
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without the former having caused the latter, or that two traits may be con- 
sistently found together without one having been caused by the other. In my 
opinion, much of the confusion concerning the etiology of malocclusion is en- 
gendered by those who spin a flimsy spider web of logic between some dento- 
facial anomaly and some other factor frequently found in the patients having 
that anomaly. 

An explanation which deserves equal consideration with the theories that 
hold that these relationships are on a cause and effect basis should properly be 
discussed in my second paper. I shall therefore recapitulate and conclude this 
one with the following points: 

1. The record of man’s rise from humble origins shows certain tendencies 
which make it tempting to predict future trends in his morphology; however 
probable these future changes may seem, they should not be regarded as scientific 
inevitabilities. For this reason, recommending certain clinical procedures be- 
eause they seem to be in accord with evolutionary change puts therapy on a 
doubtful basis. Clinical procedures must stand ultimately on clinical results. 

2. Understanding-of the real nature of morphologic traits which we con- 
sider undesirable has been hampered by the assumption on the part of many 
that each individual starts out with the potential for attaining the textbook 
normal, and that any failure to reach it must be explained on some postnatal 
misadventure which might be prevented by right living, or salvaged by well- 
chosen therapy. This attitude reaches its sentimental worst by those who talk 
at length of Mother Nature, a beneficent creature who has the physical attributes 
of the lady on the White Rock label, and the moral qualities of Whistler’s 
mother. 

3. This understanding, which we all desire, will be realized only after 
lengthy research in the fundamental fields of physics and chemistry as they are 
related to the biologic field. This will lead to ever-increasing specialization of 
interests, and to the prodigious task of relating all the independent lines of 
investigation into an integrated whole. 
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HEREDITY AND THE ORTHODONTIST—A STUDY IN 
CONFUSION 


WENDELL L. Wy tz, D.D.S., M.S.,* San FRAnNcisco, CAuir. 


HE subject I am to discuss is confusing as it is intriguing, and no small part 

of the confusion which the subject of heredity holds for the uninitiated js 
due to the fact that we use, in describing the transmittal of biologic entities, 
the same word ‘‘inheritance’’ to chronicle the transfer, en famille, of goods and 
chattels. Since every one of us has to make the long climb to the adult state 
from nothing more than a fertilized egg, an object slightly smaller than one of 
the periods on this printed page, it must be evident that the attributes we ob- 
serve in our fellows are not inherited per se, but only the tendency to produce 
them. Yet it is a fact that the tiny egg and the still smaller sperm cell are the 
only cells having any continuity in the genealogical tree. 

This will be no lesson in genetics, but instead an examination of the dental 
and related literature, in an effort to discover to what extent the dentist has 
considered the long-discussed matter of nature vs. nurture, or heredity vs. en- 
vironment. 

The first fact we discover is that not only dentists but a good many others 
as well, are, if not actually opposed to the idea of considering heredity in relation 
to health, quite willing to let the subject die of neglect. This is shown in the al- 
most universal search for environmental factors to explain the misfortunes 
which beset human flesh: dietary sins of omission and commission from the 
natal day onward, long forgotten bouts of illness in childhood, which, neverthe- 
less, are said to leave their mark as dentofacial anomalies, and various and 
sundry other factors which take no account of inherent potentialities of the 
organism. It is as if we wish to extend our commendable political doctrine that 
every little boy born in the United States of America has the right to become 
president, and make it mean that every little boy begins at birth with the po- 
tential for having thirty-two evenly aligned teeth which he may keep as long as 
he keeps the spark of life. It is unfortunate that such a noble concept should 
have so little to support it. 

Before considering the main topic of heredity and facial form, we should 
turn to a related subject, the matter of constitution, variously known as body 
build or type. It is important because it is tied up with the matter of dispr- 
portion between various parts, something frequently argued in dental circles. 

The matter of type is pertinent here because every student of type or col 
stitution must face the problem of consistency or harmony in one individual of 
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a given type. We can readily recognize a person as being lean and linear, or 
muscular and well built, or round and chubby, and we may choose to describe 
him as leptosomatic, athletic, or pyknic, if we remember our college textbooks 
that well. Can we, however, take that individual feature for feature, dimension 
for dimension, and say that he is consistently leptosomatic, athletic, or pyknic in 
every respect? Actually, we find that many investigators of body build report 
a large degree of this sort of disharmony in constitution. In the recent work 
of Sheldon and Tucker,’ this disharmony is called dysplasia, and while 
they wisely avoid any premature conclusions regarding inheritance, they do 
provide what they call their ‘‘D-index,’’ a quantitative measure of the amount 
of dysplasia found in one individual. 

This reluctance on the part of Sheldon and Tucker to associate im- 
mediately the phenomenon of dysplasia with inheritance is not universal. 
Thirty years ago, Davenport? sought to interpret anthropometric data in the 
light of genetic principles, and wrote on the ‘‘intermingling of races,’’ which 
he viewed with alarm. His definition of race was a narrower one than most: 
“A more or less purebred ‘group’ of individuals that differs from other groups 
by at least one character, or, strictly, a genetically connected group whose germ 
plasm is characterized by a difference, in one or more genes, from other groups. 
Thus blue-eyed Seotchmen belong to a different race from some of the dark 
Seoteh.’’ It is evident that when Davenport frowned on race-crossing, he did 
not mean marriage between Caucasians and Mongoloids, but merely the crossing 
of dissimilar individuals. These objections to race-crossing were on the basis of 
the extreme dysplasia and maladjustment consequent to it. Certain animal 
experiments led him to dire conclusions concerning human intermarriage. He 
erossed Leghorn chickens with Brahmas, with interesting results. As you 
know, the Leghorn is a ‘‘eareer girl’’—she lays an egg a day quite consistently, 
but has no great inclination to hatch them. The Brahma, on the other hand, 
isa homebody that thinks about raising a family when a few eggs have been laid. 
Down on the farm, she was called ‘‘broody.’’ When these chickens were crossed, 
the first generation produced fairly good layers who would hatch eggs, but 
abandon the chicks early, having lost interest. The next generation, however, 
were complete failures as either layers or mothers. To quote Davenport: ‘‘The 
instincts and functions of the hybrids were not harmoniously adjusted to each 
other.’ In the light of modern psychology, they were emotionally maladjusted, 
and should be psychoanalyzed. 


On the basis of the experimental evidence just cited, he reasoned that a cross 
of Seotch people, having tall constitutions, with adequate viscera for their size, 
with Southern Italians, with adequate viscera for their size, would yield gross 
disharmonies. That is, he mentioned offspring whose stature would be large, 
and whose internal organs would be insufficient to serve the large frame, or the 
reverse condition where there would be an excess of circulatory apparatus for 
a small body. Dealing with a problem explained differently by most ortho- 
dontists, he observed: ‘‘Nothing is more striking than the regular dental arcades 
commonly seen in the skulls of inbred native races and the irregular dentitions 
of many children of the tremendously hybridized American.’’ Davenport later 
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studied actual physical dysplasias; with Steggerda* he published the excellent 
monograph, ‘‘Race-Crossing in Jamaica,’’ which reported disproportion between 
limb length and body length in crosses of whites, blacks, and mulattoes. 

The dentist who reads the above might be confused if he turned to one of 
his own journals to find a geneticist* quoting his colleague, Castle: ‘‘Crogges 
made between the largest and smallest known races of rabbits, one weighing 
three times as much as the other, produced crossbreeds which were remarkably 
vigorous and prolific, intermediate in size between the two parent races. The 
inheritance of size depends on factors which are general, affecting all parts of 
the body. <A rabbit of large weight also had a long skull, long ears, and long 
leg bones to match the great weight, and a rabbit with short ears was invariably 
of small general size. We may dismiss as groundless the fear that a mixed hv- 
man race will necessarily contain physical features of unbalanced proportions.”’ 


Hrdlicka,® the anthropologist, had much the same point of view, for he 
wrote: ‘‘The extremes of hybridism occur among animals, especially domesti- 
cated animals. Yet the results of unions between the horse and the ass, and those 
of widely different cattle, dogs, cats, and poultry are not conspicuous for maloe- 
clusions. And the same is true of extreme human hybridism, as that of the 
white and the Negro. One is forced to assume that so far as the jaws and teeth 
are concerned, they are inherited in all these cascs not in dissociation, but as a 
compound unit character.’’ By now, our dentist, embarked in his hit-or-miss 
reading program, turns to a familiar dental name. 

J. Leon Williams is known to dentists through the pamphlets of supply 
houses, and from lectures in freshman prosthetics. The general impression is 
that Williams believed in the closest sort of harmony between face form and tooth 
form, so that even if one never saw the natural teeth of a denture patient, one 
could be guided by the form of the face in selecting teeth which would have a 
form identical with the lost natural teeth. What he actually established was a 
plan for the selection of artificial teeth which would fashion an harmonious 
blending of artificial teeth and the face, a unity which might, in some cases, be 
more harmonious with respect to form and line than the natural tecth. Let 
Williams explain it himself*: ‘‘Such a basis of procedure produces artificial 
dentures more nearly in perfect harmony with the face in many cases, than 
were the natural teeth of the individual. The laws of heredity as exhibited in 
mixed races rarely permit a perfect harmony in the different features of the 
body ... the oft-repeated statement that nature always produces teeth in har- 
mony with face and feature is a mistake due to lack of careful observation . . . is 
there anything more evident to us as we walk up and down the streets. . . than 
the incongruities of nature?’’ This quotation from Williams was written in 
1914; it is particularly interesting when it is read along with articles he pub- 
lished in 1911. At that earlier date he was getting ready to formulate his sys 
tem; he unmistakably declared that there was harmony in facial lines and tooth 
form, and stated that he had experiments underway to demonstrate it. Three 
years later he was obliged by the force of evidence collected on skulls and human 
material, to change his point of view. 
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So much for the consideration of type. It is apparent that most investi- 
vators have recognized a certain amount of disharmony or dysplasia in the 
norphology of human faces. 

The orthodontic field has produced some contributions on hereditary dental 
enditions: Ashley-Montagu, Baker, Kelberg, Lunstrom, and many others have 
reported isolated cases of twins showing remarkable similarity of tooth arch form, 
oeelusion, ete. 

Korkhaus,’? Bachrach and Young,’ Goldberg,® and Kantorowicz have re- 
ported on their various larger groups of twins, again reporting strong re- 
gmblanees. In some cases, both twins had local factors in common. In other 
twins, where mirror-imaging occurred in other parts of the body, mirror-imaging 
also occurred in dental conditions. 

Kantorowiez, Terwoe, and Korkhaus suggest that the midline diastema is a 
Mendelian dominant. 

Korkhaus says that Angle’s Class III is a Mendelian dominant; Iwagaki,*® 
on the other hand, finds that it is a Mendelian recessive. 

Case," the pioneer orthodontist, believed in the hereditary disproportion 
between tooth material and the size of the supporting bases; the ‘‘bi-maxillary 
protrusions’’ he described were thought to be occasioned by the forcing of large- 
sized teeth into the arch mesial to the ramus, causing an anterior tipping of the 
teeth. 

Dewey” said it was impossible to accept the idea of large teeth from one 
parent and small jaws from another; Angle dismissed it as absurd. To my 
knowledge, no one has ever provided conclusive proof that such a thing could not 
happen; at the same time, it does not cover enough of the cases, and it ignores 
too many possible etiological agents of equal probability. 

There is a far more acceptable reason for prejudice against the easy ac- 
ceptance of heredity as a cause of malocclusion. I refer to the tendency of some 
to confuse the term ‘‘hereditary’’ with the concept of ‘‘too difficult to treat.’’ 
An otherwise excellent investigation on identical twins done some time ago in- 
dudes in the discussion this philosophy: since the investigator had proved to 
his own satisfaction, at least, that heredity is the principal determining factor 
in maloeelusion, we could accordingly expect complete success in few cases. The 
fact that genetic constitution has established a deformity in no way demonstrates 
that tooth movement shall be difficult, or that relapse is inevitable. If heredity 
is the determining factor in so many cases, and it in itself is an obstacle to suc- 
cessful treatment, how can our friend explain the fact that some operators get 
preponderately good results, while others do so uniformly poor work. The 
dazzling sun of heredity shines as brightly on one side of the town as it does on 
the other. Heredity cannot be used as a convenient wastebasket, into which we 
may drop all the numerous problems which come our way. 

If we are interested in entirely objective investigations of heredity, sup- 
ported by a plausible amount of evidence, we may turn to animal or plant ex- 
perimentation. One of the most outstanding contributions in the field of animal 
billogy was reported in 1941 by Stockard.** Stockard, anatomist, geneticist, 
and dog lover, gathered together on an experimental farm in New York State 
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thousands of dollars worth of pedigreed dogs, all registered with the American 
Kennel Club, and each one with unsullied ancestry. To work with him he jp. 
vited physiologists, geneticists, histologists, and an orthodontist. When , 
thorough study of the purebreds was completed, the most diverse sorts of crogges 
were made, and the progeny of several generations were examined. Salukis 
long-haired dogs with the same body build as the more familiar greyhound, were 
mated to dachshunds; massive St. Bernards were crossed with ridiculous lap 
dogs, and backcrosses of all these strange combinations were made. Certain ab. 
normalities of dogs which are known to be inherited: the achondroplastie splay- 
legs of the dachshund and the basset hound, and the defective cranial base of 
bulldogs, were examined for Mendelian behavior. 

In a great variety of ways it was clearly demonstrated that in crosses of 
extreme types of dogs, marked disharmonies could be produced. Excess amounts 
of skin tissue, and disproportionately large tongues were seen to occur, with 
marked crowding of teeth in a great Dane-Pekinese cross. 

Such manifestations of the operation of heredity led Stockard to these con- 


clusions: 


1. In size and form the cranium and the face are independent. 
2. There is lack of correlation between the upper face and the 
mandible. A short palate does not necessarily signify a short mandible, 


nor does a short mandible signify a short palate. 

3. The size of the dental arch shows a far greater fluctuation than 
does the size of the teeth. (Bony supporting structures seem to be 
modified more than teeth.) Where the snout is short, the teeth are too 
large for the jaw—crowding, rotation. 

4. In these hybridization studies, it made no difference which 
parent was male or female. There appears to be no sex-linkage in the 
characters with which we are concerned. 

5. The majority of the characters of the bulldog skull are un- 
doubtedly recessive in crosses with long-snouted dogs. 


No matter to what degree I admire the resourcefulness and thoroughness 
which mark this study by Stockard and his associates, my own knowledge of 
orthodontic anomalies will not permit me to accept the interpretations made 
with regard to human malocclusion. 

Another comparison which was made was the bulldog and the human Class 
III malocelusion. The bulldog has an inherited chondrodystrophy of the an- 
terior cranial base, which prevents the normal forward growth of the upper face. 
The eranial base of the Class III patient is normal in its morphology. A rare 
pathologie condition known as craniofacial dysostosis, or ‘‘lower skull,’’ is more 
analogous, for the same area is affected. It is accompanied by orthodontic com- 
plications of an extreme sort, but they do not resemble the Class IIT case, and 
they are plainly incidental to the cranial pathology. One may grant the super 
ficial resemblance in both the Class II and the Class III, but no more than that. 

In my previous paper, I mentioned that it was fallacious immediately to a 
sume that a dentofacial anomaly is caused by some condition frequently found 
with it. This may well be true, but no one can be criticized for wanting an & 
planation as to why such associations may be observed. 
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A phenomenon which geneticists call linkage is known to account for the 
frequent association of certain characters in experimental animals, and while 
in the strictest sense it has never been proved as a mechanism in human in- 
heritance, it is certainly not unreasonable to assume that it operates in man, and 
that if he were not so refractory a subject of investigation, that proof would be 
possible. Linkage may be explained in this way: The individual units involved 
in the inheritance of characters are called genes and are strung on the chromo- 
sme something like beads on a string. Genes closest together are least likely 
to heeome separated in the distribution of chromatin material, and consequently 
characters determined by those genes tend to be observed in association. 


If we keep in mind that positive proof of the points has yet to be produced, 
we may speculate as to how traits observed in association might be satisfactorily 
explained without resorting to the more obvious cause and effect relationship. 
For instance, two physical traits frequently seen together might be said to be 
associated through genetic linkage. Furthermore, susceptibility to two or more 
physical ailments might be found in one individual through the operation of 
the same mechanism, or a physical trait might be associated with a specific dis- 
ease susceptibility on the same basis. 

One of the most interesting explorations in the relationship between 
morphologic characters and disease is the series of studies conducted by 
Draper’ and his associates at the Presbyterian Hospital in New York. They 
have established that the long and lean among us are more susceptible to per- 
nicious anemia and to tuberculosis, while the stockier types are more commonly 
laid low by gall bladder trouble and cardiovascular involvements. Those who 
love to find causative relationships could, I suppose, produce a very plausible 
tie-up between the ailment and the physical trait. I defy them to explain, how- 
ever, how a gonial angle of little obtusity can produce gall bladder disease, or how 
gall bladder disease may render any gonial angle less obtuse. It is, neverthe- 
less, a fact that not only a characteristic angle of the jaw but a typical dental 
arch form is found in gall bladder patients. 

It is not unreasonable to assume, but fairly difficult to prove, that the find- 
ings of Draper may be explained on the basis of linkage. Are those who are 
0 quick to provide the etiological basis for the various jaw anomalies sufficiently 
aware that the alleged etiological factor and the anomaly it is said to produce 
may be related only in the germ plasm? I am afraid they are not. Instances 
where the causes of dentofacial anomalies are alleged but never quite proved 
are legion. In order to document my case, I shall have to commit a few heresies. 
First of all, I ean cite several references wherein are stated that respiratory 
allergies and other stock items on the rhinologist’s shelf cause what the ortho- 
dontists call Class II malocclusion and what the public calls ‘‘Andy Gump 
chin.’’ I wholeheartedly accept and find greatly interesting the reports that 
this type of malocclusion is found in patients with those afflictions, although I 
must inform you that there are many individuals who require the attentions of 
the otorhinolaryngologist who have never found it necessary to consult the 
orthodontist across the hall. A sufficient amount of unimpeachable research 
has been done on normal and abnormal facial growth to make it clear that 
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ordinary ill health will not affect the facial proportions during postnatal life, 
although it may affect the ultimate size of the face. Accordingly, I submit once 
again that linkage is the most plausible explanation for the association between 
the retruded mandible and respiratory involvement. 

With the passage of each year, the importance of inheritance in human 
welfare is more clearly recognized. The fact that allergies clearly run in fam. 
ilies has been documented. Stammering and left-handedness, both of which 
follow family lines, are known to be associated, although how much of this is 
linkage and how much is neurophysiology remains to be shown. It has also been 
found that stammering affects pairs of identical twins nearly twice as often as 
it affects pairs of fraternal twins. Identical twins are affected similarly by 
tuberculosis from three to six times as frequently as are fraternal twins, although 
environmental factors are identical. 

As long ago as 1921, Hooton*® pointed out that the hard parts of the human 
body, the bones and teeth, are relatively stable as compared with the soft parts, 
and therefore excellent subject matter for the investigation of inherited traits. 
This is a challenge which dentists might well accept. There are some technical 
difficulties which complicate the task, all too well known to me, which need not 
be enumerated here. 

There is one consummation devoutly to be wished, however, for which I 
call. This is a somewhat more sophisticated attitude on the part of our profes- 
sion, involving the following points: 

1. The realization that ‘‘Nature’’ has no particular plan for the individual 
organism, and therapy consists of more than restoring the derailed patient to the 
track. Hughes’ has said this before me, but it bears repeating. 

2. The realization that many of the things which we seek to remedy are not 
pathologies, but merely individual variations which we may not happen to like. 
This in no way militates against our treating these conditions if we are able 
to do so. 

3. The realization that inheritance governs trivial things as well as gross 
conditions. 

4, The realization that ‘‘congenital’’ and ‘‘inherited’’ are not synonymous 
terms. 

5. The recognition that a patient is a part of his family—emotionally, 
economically, and as a creature subject to disease and morphologic modification. 
In the realms of medicine and dentistry, no man stands alone. 
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THE REDUCTION OF ORAL LACTOBACILLUS ACIDOPHILUS COUNTS 
BY THE PERIODIC RESTRICTION OF CARBOHYDRATE 


Puiuie JAy, D.D.S.,* ANN ArsBor, MicH. 


HERE is still considerable disagreement among investigators concerning the 

relative importance of constitutional and environmental factors in the 
etiology of dental caries. Emphasis on systemic factors carries the implication 
that dental caries is a manifestation of a disturbed mineral metabolism which 
results in deficient tooth structure. The metabolic disorder is usually ascribed 
to a deficient diet or to a disturbance of the endocrine system. Since marked 
malnutrition is uncommon in the United States and the prevalence of dental 
caries is extremely high, it must be assumed by the constitutionalists that dental 
enamel is a highly labile tissue which is very sensitive to even borderline dietary 
deficiencies. In reality, the enamel is remarkably stable and because of its 
acellular structure is incapable of undergoing the histologic changes charac- 
teristic of other calcified tissues in the body. Unusual dental caries is not a 
complication of the endocrine disorders which affect bone. Hyperparathyroidism 
is characterized by bone decalcification, but it does not influence tooth structure. 
The legendary belief that calcium salts are withdrawn from the teeth during 
pregnancy has no basis in fact, and there are no statistical data which indicate 
that pregnancy per se stimulates dental caries activity. Ziskin and Hotelling’ 
observed an inverse relationship between the state of pregnancy and caries 
activity. 

In contrast to this approach to the problem, the environmentalists claim 
that dental caries is essentially a bacterial disease and that its treatment must 
be directed against the activity of the oral acidogenic microorganisms. Because 
of this divergency of opinion among investigators, clinicians and public health 
educators are wont to conclude that the etiology of dental caries is still obscure. 
This attitude has resulted in the widespread teaching that the cause of dental 
caries is unknown but that it can be prevented simply by safeguarding the 
nutritional state of the body generally. This idea has permeated most dental 
health teaching during the past twenty years. It is included in practically all 
elementary school physical education material, and searcely a radio address 0 
nutrition fails to include a casual remark to the effect that an adequate milk 
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and vitamin intake will build and maintain good bones and teeth. ‘‘Good teeth’’ 
to the layman means caries-free teeth. The American public has responded 
wholeheartedly to this type of indoctrination, as is evidenced by the huge sale 
of mineral-vitamin preparations and the heavy consumption of milk. As a 
result, there has been a measured improvement in general nutrition, but the 
prevalence of dental caries has increased. From a dental standpoint, this educa- 
tional technique has been not only ineffective but actually harmful. 

A critical analysis of the literature reveals, however, that certain con- 
sistent findings have become erystallized into clear-cut facts about dental caries 
which can be utilized in its treatment. Many of the nutritional studies are 
misleading because of the lack of adequate controls. An outstanding example 
of this is found in the published reports by Boyd and his associate.* They re- 
ported the arrest of dental caries activity in children who were under strict 
dietary supervision. The beneficial result which they obtained was attributed 
to the inclusion in the diet of minerals, vitamins, proteih, fat, and carbohydrate 
in proper proportions. It is not understandable how a satisfactory general state 
of nutrition could possibly influence the external structure of erupted teeth in 
a manner that would protect them against caries. On the other hand, these 
children were under treatment for diabetes, and were consequently receiving no 
sugar. It has been definitely proved that the*character of the oral bacterial 
flora is readily influenced by variations in the amount of sugar in the diet. Thus 
we find an explanation why caries might have become arrested in this group. 
In order to eliminate sugar as a possible variable in such a study, a group of 
children who are not diabetic must be fed a diet of equal nutritional value 
plus sugar in amounts commensurate to that consumed by the average American 
child whose teeth decay. 

These conditions were met in studies conducted at the University of Mich- 
igan® where it was found that dental caries activity was not related to the ade- 
quacy of the diet, but rather to its sugar content. Similar observations concern- 
ing the importance of carbohydrate intake in caries control have been reported 
by others as well, but in no instance in which caries was reported to have been 
arrested through the improvement of the nutritional value of the diet, has the 
sugar intake been adequately accounted for. They were invariably diets in 
which sugar consumption was far below average. 

The more recent developments in dental-caries research all emphasize the 
importance of environmental factors. The observation that an inverse relation- 
ship exists between fluoride-bearing domestic water and communal dental caries 
rates* has given rise to considerable speculation. It has been- shown that 
individuals who reside in these areas from birth through the eighth year have 
fewer than the usual number of carious teeth. This condition has been attributed 
to the fluorine in the water supply and there is considerable evidence to support 
this view. Rat caries is also inhibited when fluoride is incorporated in the 
ration or water. Several experimental water-treatment programs, which should 
determine definitely whether or not fluorine is the active principle, are now in 
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progress. Assuming that it is, there is considerable evidence that the presence of 
fluoride in the enamel inhibits acid production on the tooth surface. The theory 
has been advanced that the fluoride renders the tooth less soluble in acid, thus 
preventing cavitation. It has heen demonstrated, however, that oral Lacto. 
bacillus counts are unusually low in fluoride areas, so that it is quite probable 
that the fluorine has a direct influence upon the growth of these organisms, 
thus creating an environment unfavorable to caries activity. 


This caries-inhibiting property is experienced only by those who are exposed 
to the fluoride water during the tooth development period. This is further 
proof of the inability of completely formed dental enamel to support metabolic 
processes. For those who do not reside in fluoride areas, it has been suggested 
that it be applied topically to the teeth. Cheyne, Bibby, and Knutson and 
Armstrong,® working independently, have reported a substantial reduction 
of caries activity in children whose teeth were treated with fluoride solution 
several times a year. Arnold, Dean, and Singleton® found that a single treat- 
ment did not inhibit dental caries in young adults. 

The ability of enamel to adsorb fluoride has been shown by Volker and 
his associates.® It is possible that fluoride is adsorbed more readily by newly 
erupted teeth than those which have been exposed to conditions in the oral 
eavity for a greater length of time. From the present state of these investiga- 
tions, it would appear that the multiple application of two per cent aqueous 
sodium fluoride might prevent, or at least modify, caries activity in the teeth 
of children up to the fifteenth year. 

Although exhaustive studies have failed to reveal chemical differences in 
the blood and saliva of subjects with varying degrees of caries susceptibility, 
many investigators have demonstrated the very close relationship of Lacto- 
bacillus acidophilus to dental caries. 

The early history of the bactcriologic studies on the problem has been 
described many times and ean be found in other publications.*° The studies 
conducted at the University of Michigan, particularly, indicate that the presence 
of the Lactobacillus is the most consistent characteristic of caries activity thus 
far observed. By ascertaining the number of lactobacilli per cubic centimeter 
of saliva, it is possible to recognize new caries activity before any macroscopic 
damage has been sustained by the tooth. It has also been found that if the 
lactobacillus count is high, indicating that caries is active, the count can be 
reduced rapidly by the strict adherence to a sugar-free diet. Thus it is possible 
to influence caries activity by dietary means without altering either the nutri- 
tional status of the body or the structure of the tooth. The control of dental 
caries by the restriction of carbohydrate has received sufficient confirmation 
to be accepted as fact. 

Becks, Jensen, and Millarr™ have restricted sugar in the diets of more 
than a thousand cases of rampant dental caries with very good results. In 
the course of these studies, they found a close correlation between the lacto- 
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bacillus counts and dental caries activity. Fosdick and his co-workers have 
demonstrated the manner in which acid is produced by bacterial enzymes in 
carious lesions. According to Fosdick, dental caries can be controlled either 
by removing the carbohydrate which provides the substrate necessary for the 
bacterial metabolism and acid production, or by inhibiting the enzyme system 
which is actually responsible for the degradation of sugar. At the present 
time, they are attempting to inhibit the enzyme activity by including vitamin 
K, which, like fluorine, is an enzyme inhibitor in the carbohydrate substrate, 
rather than attempting to eliminate the substrate itself.1* They have not 
presented sufficient data to establish the therapeutic value of his procedure, 
but the approach to the problem is entirely reasonable. 


It was previously reported by Jay™ that lactobacillus counts could be 
reduced not only by the total abstinence from the use of sugar but also by the 
periodic restriction of carbohydrate in the diet. Few people are willing to 
forego the use of sugar in a permanent dietary program, but the chance that 
dietary restrictions for a few weeks will provide protection for from six months 
to several years is less disheartening. Preliminary studies have indicated that 
oral lactobacillus counts drop precipitously when the daily carbohydrate intake 
is limited to approximately 100 grams. Such a diet does not include sugar, 
bread, potatoes, and the higher carbohydrate fruits and vegetables. It resembles 
closely the diet formerly used for the treatment of diabetes in the preinsulin 
era, The procedure is unpleasant and often arduous. After a two-week period 
on this regimen, all carbohydrate, with the exception of free sugar, was rein- 
stated and the lactobacillus counts remained low in approximately 80 per cent 
of the patients. They were then permitted to include sugar in desirable amount 
with one meal a day for a two-week period, and it was found that the lacto- 
bacillus counts remained low in 70 per cent of them. These fortunate patients 
were then allowed to return to an entirely unrestricted diet, and 80 per cent 
of them continued to have low lactobacillus counts. 


When the procedure was repeated with a larger number of patients, com- 
parable results were obtained. This was rather remarkable, since in the second 
study very few of the subjects received dietary instructions firsthand from 
this laboratory. In order to determine the practicability of this method from 
the point of view of a public health department program, the dietary instruc- 
tions were sent to dentists in various parts of the United States and Canada. 
They arranged for the shipment of saliva specimens from patients in dental 
practices throughout the country. It was first determined that specimens not 
more than three days old were suitable for ascertaining lactobacillus counts, 
and since specimens from great distances were sent by air mail, very few of 
them had to be discarded. The cultures were made according to the usual 
lomato agar plate method described elsewhere.** Counts over 10,000 were 
considered high enough for treatment, and diets were prescribed by the dentist 
according to the instruction material which we had provided.* It is perfectly 


*The dietary instructions are appended to this paper, pages 168-184. 


of 
ry 
us 
0- 
dle 
8, 
ed 
er 
lic 
ed 
id 

n 
on 
it- 
id 
ly 
al 
us 
th 
in 
y; 
0- 
en 
es 
ce 
us 
er 
he 
be 

i- 
al 
on 
re 
In 
0- 


166 Philip Jay 


TABLE I, THE RELATION OF L. ACIDOPHILUS COUNTS TO CARBOHYDRATES IN THE Dirt 


NUMBER PATIENTS WITH PATIENTS WITH 
OF REDUCED COUNTS INCREASED COUNTS 


PATIENTS DIET PLAN | NUMBER | PER CENT NUMBER | PER CENT 


809 Started I 675 83.4 

563 Continued on IT 459 81.6 104 18.4 
313 Continued on III 230 73.4 83 26.5 
127 Continued on IV 103 81.2 24 18.8 


Plan I: Approximately 100 grams of CHO daily. 
Plan II: Plan I plus starch. 

Plan III: Plan II plus sugar at one meal. 

Plan IV: Unrestricted. 


obvious that the patients did not receive uniform instructions nor were they 
equally conscientious in following the diets. Nevertheless, it can be seen from 
Table I that most of them who did persist through the various phases of the 
program were eventually able to return to normal diets without a return to 
their previous high state of caries activity. 

Of the 809 cases who started on Diet Plan I, the counts were successfully 
reduced in 675 or 83.4 per cent. Five hundred and sixty-three progressed to 
Plan II. Of the 112 who did not continue, some preferred to remain on the 
very low carbohydrate diet and others merely failed to return specimens. 

The counts of 459 or 81.6 per cent of them remained low on Plan II. Three 
hundred and thirteen progressed to Plan III, which permitted the use of sugar 
at one meal, and the counts remained low in 230, or 73.4 per cent. One hundred 


and twenty-seven submitted specimens after they had returned to an unrestricted 
diet, the counts remaining low in 103, or 81.2 per cent of them. 


It would seem, therefore, that even under poorly controlled conditions, it 
is possible to transform the oral flora so that lactobacilli do not flourish even 
though liberal amounts of sugar are consumed by the patient. It has been 
observed clinically that this condition may occur spontaneously periodically 
during the life cycle of most individuals. The varying states of caries activity 
are often explained by changes in dietary habits. The rise in caries activity 
so frequently seen in college students may be accounted for by the fact that 
many of them consume much more carbohydrate while adapting themselves te 
conditions away from home. Dormitory diets are famously high in carbo 
hydrate, and students are apt to consume large amounts of sugar-containing 
delicacies during their study periods. As they grow older, caries becomes 
inactive in many of these individuals, despite the fact that they continue t 
maintain a very high level of carbohydrate consumption. There is no satis 
factory explanation for this transition except that it is accompanied by a change 
in the bacterial flora of the mouth, characterized by a decline in the growth 
of the lactobacilli. It seems now that these periods of comparative immunity f 
may be induced at will by a drastic reduction in carbohydrate intake for shor! 
periods of time. 
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In this connection, the findings by Kesel, O’Donnell, Kirch, and Wach* 
are of interest. They found that certain bacteria, particularly Bacterium lactis 
aerogenes, are characteristic of the oral flora during caries immunity. They 
found, too, that filtrates of Bacterium lactis aerogenes, under certain conditions, 
inhibit the growth of lactobacilli. These investigators attribute its lactobacillus- 
inhibiting properties to the production of ammonia from urea and amino acids 
present in the saliva. 

Grove and Grove’*® reported higher ammonia values for the saliva of immune 
individuals over that of the caries susceptible, a finding which could not be 
substantiated by White and Bunting.*7 The mechanism of this antibiotic 
phenomenon may not be fully understood, but the possibility that a bacterial 
fora antagonistic to lactobacilli can be produced may be a clue to what tran- 
spires when lactobacilli are eliminated from the mouth by the restriction of 
carbohydrate. 

The nature of this transformation is of academic interest. From the clinical 
viewpoint, it provides a method whereby caries can be controlled in many 
individuals with abnormally high caries activity. 
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APPENDIX 
Low CARBOHYDRATE Diets RECOMMENDED FOR THE CONTROL OF DENTAL Carns 


Inasmuch as this control program is entirely dietary, it is essential that 
each patient understand fully the implications of the diet recommended to him, 
These diets have been planned to offer approximately the amounts of nutrients 
necessary for various age and activity groups. It is, therefore, necessary that 
the dentist, with the use of the attached height-weight charts (pages 172-175), 
judge whether the individual patient requires a diet of somewhat higher or 
lower caloric content than the plan recommended for his age and activity group. 
It is also advisable that the dentist be familiar with the recommendations of 
the National Research Council (revised 1945) so that he may be assured of 
the adequacy of the diets as planned. The chart of recommended allowances 
which the dentist will refer to, after the approximate ideal weight of the patient 
has been learned, is found on page 171 of this publication. 


Information to be given to the patient includes: 


. General description of procedure. 

. Diet Plan I. 

. Diet Plans II and III. 

. Classification of fruits and vegetables according to their 
carbohydrate content. 

. General dietary instructions. 


GENERAL DESCRIPTION OF PROCEDURE 


It has been demonstrated that a close correlation exists between the number 
of lactobacilli in the saliva and the degree of dental caries activity. It has also 
been found that the number of these oral organisms can be reduced and dental 
earies arrested by the restriction of carbohydrate in the diet. 


In the dietary treatment of caries, it is first necessary to determine the 
patient’s lactobacillus count by culturing a specimen of saliva. The specimen 
is obtained by chewing a pellet of paraffin and expectorating the stimulated 
saliva into a sterile bottle. A package containing the bottle and the paraffin 
may be obtained by applying to this laboratory. These are mailed directly to 
the patient at the request of the dentist or physician. The specimens are re 
turned to the laboratory by mail, and the count is reported, to the dentist, as 
the number of lactobacilli per cubie centimeter of saliva. 


If the count is 10,000 or higher, Diet I is prescribed for a two-week period. 
At the end of that time, another saliva specimen is sent to the laboratory and 
the patient immediately changes to Diet II. without waiting for a report of his 
count. After two weeks on Diet II, another saliva specimen is sent to the 
laboratory. Ordinarily the count taken after*the first dietary period is low. 
If the count taken after the secondary period is also low, the patient may 
proceed with Diet III. If, on the other hand, the count has gone up following 
Diet II, the patient remains on this diet for a longer period and does not 
change to Diet III. 

If the case has proceeded satisfactorily, another culture is taken after two 
weeks on Diet III. If the count is still low, the restriction of sugar is no longer 
necessary. Periodic checks may be made thereafter in order to determine the 
need for future dietary direction. 


This material was calculated and compiled by Adelia Beeuwkes, M.S., Assistant Professor 
of Public Health Nutrition, School of Public Health, University of Michigan. 
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Plan I.—Preliminary dietary period (two weeks). This diet contains 
approximately 100 grams of carbohydrate with protein and calories adequate 
for the age and activity of the patient. 

Plan II1.—Select any of the foods from Diet Plan I and include whole 
wheat bread not to exceed six slices. Also increase fruits and vegetables (in- 
duding potatoes) to desirable amounts, being certain that none have been 
prepared with sugar. That is, all fruits and vegetables eaten must be fresh 
or canned without sugar. Commercially canned vegetables may be used. 

Plan III.—Continue Diet. Plan II, adding as much sugar as is desirable 
at one meal during the day. This sugar is to be taken with the meal—not 
hetween meals. 

If the lactobacillus count has not increased during a two-week period on 
Plan III, the diet is then unrestricted. 


GENERAL DIETARY SUGGESTIONS 


Your diet has been planned to meet your dietary requirements; conse- 
quently, it is advisable that you follow it as accurately as is possible. You will 
note that some foods listed as allowed in your ‘‘total daily food intake’’ are 
listed with an asterisk (*). It is desirable that all foods planned for your use 
that day be eaten; if, however, you desire to increase the consumption of the 
foods so marked, you merely will be increasing your diet in its content of 
protein, fat, and calories. If you do not eat all of the foods listed as allowed 
in your ‘‘total daily food intake,’’ you will not have the assurance that your 
diet is adequate as recommended by the National Research Council. 


The following specific suggestions should help you to avoid making mis- 
takes in planning your menus: 


1, Coffee, tea, plain unflavored gelatin (not sweetened products, such as Jello), vinegar, 
favoring extracts, and vegetable colorings may be used as desired. These suggestions will, 
of course, be altered in relation to the age of the child. 


2. Saccharin may be used as a substitute for sugar. One-fourth grain has the sweeten- 
ing value of one teaspoon of sugar. Saccharin may be obtained in 4, 14, and 1 grain tablets. 


Saccharin should never be cooked in foods, for a bitter flavor will result. When it is 
used as a sweetening agent for cooked foods such as applesauce and rhubarb, the saccharin 
should be crushed, dissolved in water, and mixed with the cooked food after it has cooled. 


3. Clear broth or bouillon may be used as desired. Soup may be made with cream, 
milk, and vegetables as the dietary plan allows. 

4. Do not use any foods prepared with sugar. If canned or frozen fruits are used, be 
certain they are marked ‘‘water-packed’’ or ‘‘no sugar added.’’ 

5. Do not use any foods in which flour, cornstarch, or any other ‘‘starch’’ thickening 
agent is used. 


6. Do not use the following: Confections of any kind. 

Chewing gum. 

Beverages prepared with sugar, similar to those served at 
fountains, and other soft drinks sold in bottles. 

Chocolate milk and chocolate drinks. 

The use of sugar-coated pills and cough syrups should be 
restricted wherever possible. 

Avoid dentifrices and mouthwashes sweetened with sugar. 


a 7. The cereals suggested have been restricted to puffed rice and puffed wheat because 
tis desirable to provide the greatest amount of bulk while restricting the carbohydrate; all 
other prepared cereals offer less bulk for the same carbohydrate content. 
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8. Recipes for the preparation of allowed salad dressings are given, for commercial] 
preparations usually contain some form of carbohydrate. 


Mayonnaise 
1 egg 2 cups salad oil 
1 tsp. salt 2 tbs. vinegar 
1 tsp. mustard 1% tsp. paprika 


Mix dry ingredients with beaten egg. Add one tablespoon of oil and beat vigorously 
for one minute with an egg beater. Add another tablespoon of oil and beat again. Add 
remaining oil gradually, being sure that oil is worked in before more is added. Stir vinegar 
into this dressing. Keep covered in a cool place. If kept in too cold a place, it may separate. 
If this happens, put another egg in a clean bowl, using the curdled dressing evactly as 
though it were oil in the recipe given above. 


French Dressing 
1% tbs. oil 


1 tsp. vinegar 
Salt, pepper, paprika, and salad herbs 


Put all in a small jar and shake well. Pour over shredded cabbage, lettuce, or any 
other vegetable salad. 

Note: The use of moderate amounts of salad dressings will not appreciably increase 
your diet except in its caloric content. 


NUTS 


The following servings of nuts each offer approximately 5 grams carbo- 
hydrate and varying amounts of protein and fat. 


Approximate 
Nuts Approximate Measure Carbohydrate Content 
Almonds 26, medium 5 grams 
Brazil nuts 6, medium 5 grams 
Butternuts 16, medium 5 grams 
Cashew nuts 10, medium 5 grams 
Coconut, prepared, moist, or dried 1% tablespoons 5 grams 
Filberts or hazelnuts 20, medium 5 grams 
Hickory nuts 35, medium 5 grams 
Peanut butter 4 teaspoons 5 grams 
Peanuts, roasted (no skin) 20, medium 5 grams 
Pecans 26 halves, medium 5 grams 
Walnuts, English or black 15 halves 5 grams 


Note: The caloric value of nuts is generally high, so that while the carbohydrate value 
is low, the protein and fat content of nuts will measurably increase the caloric content of 
the diet. 
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CLASSIFICATION OF FRUITS AND VEGETABLES 
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3 PER CENT 
CARBO- 
HYDRATE 


6 PER CENT 
CARBO- 
HYDRATE 


9 PER CENT 
CARBO- 
HYDRATE 


12 PER CENT 
CARBO- 
HYDRATE 


15 
PER CENT 
CARBO- 
HYDRATE 


18 
PER CENT 
CARBO- 
HYDRATE 


21 
PER CENT 
CARBO- 
HYDRATE 


Grams of Carbohydrate: 


cup = 2 
scup=3 


4cup—4 
4cup— 6 


4 cup = 6 
4cup=—9 


cup = 8 


4 cup 12 


4 cup = 10 
4cup=— 15 


4 cup = 12 
4cup=18 


4 cup=14 
4 cup =—21 


Asparagus 


Bean sprouts 
Beet greens 


Broccoli 
(c) Cabbage, 
raw 
Cabbage, 
Chinese 


Cauliflower 
Celery 


Chard 
Chicory 
Cucumber 
Endive 


Escarole 
Lettuce 
Mustard 
greens 
Radishes 
Sauerkraut 
Sorrell 


Spinach 
Summer 
squash 
(ce) Toma- 
toes 
(c) Tomato 
juice 
Turnip tops 
Water cress 
Rhubarb 


Beans, green 


Beans, wax 
Chives 


Collards 

Dandelion 
greens 

Eggplant 


Kale 
Kohlrabi 
Lambs- 
quarters 
Leeks 


Okra 
Parsley 


Pepper, 
green 
Pepper, red 
Pumpkin 
Squash 
winter 
Turnips 


Melons: 

(c) Canta- 
loupe 

Casaba 


Honey dew 
Spanish 
Watermelon 


(c) Straw- 
berries 


Artichokes 


Beets 
Brussels 
sprouts 


Carrots 
Onions 
Rutabagas 


Blackberries 
Cranberries 
Currants 
Gooseberries 


(c) Grape- 
fruit 
(c) Grape- 
fruit 
juice 
Lemons 
Limes 


(c) Tanger- 
ines 


Apricots 


Cherries 
sour 


Kumquats 
Loganberries 
(c) Orange 
juice 
(ec) Oranges 
Peaches 
Pineapple 
Pineapple, 
juice 
Plums 


Quince 


Raspberries 


Beans, red 

Kidney 
beans, 
canned 

Parsnips 


Peas 
Salsify 


Apples 
Blueberries 
Grapes 
Huckle- 
berries 
Mango 
Nectarine 


Pears 


Horse- 
radish 
Potato 


Cherries 
sweet 


Crabapples 
Figs, fresh 
Grapejuice 


Pome- 
granates 

Prune 
juice 


Beans, 
lima, fresh 


Corn, fresh 


Bananas 
Prunes, 
fresh 


(c) = Source of vitamin C, 
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LOW CARBOHYDRATE DIET—DIET I 


FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 90 grams protein 
50 grams fat 
100 grams carbohydrate 
It yields approximately 1,200 calories 


It is planned for the use of adults who desire to restrict calories to this level. The diet 
meets the recommendations of the National Research Council for diets containing less than 
2,000 calories for adults. 


Total Daily Food Intake.— 


1 quart skimmed milk 

*2 eggs 

*5 oz. meat (lean or medium fat), fish, or fowl 
+ cup puffed rice or puffed wheat 

*1 tablespoon butter or fortified margarine 


6 servings of fruit and vegetables. Your choice of fruits and vegetables should not in- 
clude more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
in one day. During the first two-week diet period (On Diet I) none of the foods classified 
in the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 
content. 

1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will 
be increased in its protein, fat, and caloric content; the carbohydrate content of the 
diet will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 
1 orange sliced 2 ounces cream cheese on 3 oz. broiled lamb chop 
2 soft-cooked eggs lettuce and tomato salad 1 serving asparagus 
tcup puffed wheat 1 medium apple 1 serving green beans 
1 glass skimmed milk 1 glass skimmed milk 1 tangerine 
1 glass skimmed milk 


Note: 1 glass skimmed milk is to be taken midmorning, midafternoon or during the evening. 
1 tablespoon butter or fortified margarine is to be used in food preparation. 
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LOW CARBOHYDRATE DIET—DIET I 
FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 60 grams protein 
100 grams fat 
100 grams carbohydrate 


It yields approximately 1,600 calories 


It is planned for the use of children aged 4 to 6. The diet meets the recommendations 
of the National Research Council for children aged 4 to 6 except in its content of vitamin D, 
It is, therefore, recommended that supplements of this dietary factor be given the child, 


Total Daily Food Intake.— 


1 quart whole milk 
*1 egg 
*1 oz. meat, fish, or fowl 
*2 strips bacon (7” by 14”) 
# cup puffed rice or puffed wheat 
oz. 20 per cent cream (coffee cream) 
*3 tablespoons butter or fortified margarine 
5 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate in one 
day. During the first two-week diet period (on Diet Plan I) none of the foods classified in 
the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 
content. 
1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will be 
increased in its protein, fat and, caloric content; the carbohydrate content of the diet 
will not be altered. 


SAMPLE MENU 


Breakfast Lwnch Dinner 


1 orange 1 soft cooked egg oz. roast lamb 
} cup puffed wheat strips bacon 4 cup cooked green beans 
1 glass milk cup salad (3 per cent tangerine 
2 oz. coffee cream vegetables) glass milk 
medium apple 
glass milk 


Note: 1 glass milk is to be taken midmorning, midafternoon, or at bedtime. 2 tablespoon 
butter or fortified margarine are to be used in food preparation. 
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LOW CARBOHYDRATE DIET—DIET I 
FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 90 grams protein 
100 grams fat 
100 grams carbohydrate 


It yields approximately 1,600 calories 


It is planned for the use of adults who desire to restrict their calories to this level. The 
diet meets the recommendations of the National Research Council for diets containing less 
than 2,000 calories for adults. 


Total Daily Food Intake.— 


1} pints milk 

*2 eggs 

*5 oz. meat, fish, or fowl 

? cup puffed rice or puffed wheat 

3 tablespoons 20 per cent cream (coffee cream) 

*2 tablespoons butter or fortified margarine 

7 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
inone day. During the first two-week diet period (on Diet Plan I) none of the foods classified 
in the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 
content. 

1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will be 
increased in its protein, fat, and caloric content; the carbohydrate content of the diet 
will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 


1 medium orange 2 oz. cold sliced veal oz. broiled beef 
: fried eggs serving of lettuce, tomato serving mashed winter squash 
i cup puffed wheat and water cress salad serving asparagus 
3 tablespoons coffee cream serving of green beans tangerine 
| glass milk medium apple glass milk 
glass milk 


Note: 2 tablespuons butter or fortified margarine are to be used in food preparation. 


179 
ons 
not 
one 
1 in 
See 
rate 
be 


Philip Jay 


LOW CARBOHYDRATE DIET—DIET I 
FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 90 grams protein 
140 grams fat 
100 grams carbohydrate 


It yields approximately 2,000 calories 


It is planned for the use of adults whose caloric requirement is approximately 2,000 
calories and for children aged 7 to 9. The diet meets the recommendations of the National 


Research Council for these groups. 


Total Daily Food Intake.— 


14 pints whole milk 

*1 egg 

*6 oz. meat, fish, or fowl 

# cup puffed rice or puffed wheat 

1 cup 20 per cent cream (coffee cream) 

*3 tablespoons butter or fortified margarine 

6 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
in one day. During the first two-week diet period (Diet Plan I) none of the foods classified 
in the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 


content. 
1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the food marked with an asterisk (*) are eaten, the diet will be 
increased in its protein, fat, and caloric content; the carbohydrate content of the diet 


will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 


1 medium orange 3 oz. cold sliced veal 3 oz. roast beef 
1 soft-cooked egg Tomato and lettuce salad 1 serving asparagus 
= cup puffed wheat Grapefruit, half Relish plate—3 per cent 
4 cup coffee cream 1 glass milk vegetables 
1 glass milk Strawberries 
1 glass milk 
coffee cream 


Note: 3 tablespoons of butter or fortified margarine are to be used in food preparation. 
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LOW CARBOHYDRATE DIET—DIET I 
FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 110 grams protein 
180 grams fat 
100 grams carbohydrate 


It yields approximately 2,500 calories 


It is planned for the use of boys and girls 10 to 12 years of age and for girls 13 to 20 
years of age. It may also be used for sedentary men and moderately active women. The 
diet meets the recommendations of the National Research Council for children except in its 
content of vitamin M. It is recommended that supplements of vitamin D be given to the 
child. 


Total Daily Food Intake.— 


1 quart whole milk 

*2 eggs 

*6 oz. meat, fish, or fowl 

*3 strips bacon (7” by 4”) 

1 cup of puffed rice or puffed wheat 

1 cup 20 per cent cream (coffee cream) 

*4 tablespoons butter or fortified margarine 


6 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
inone day. During the first two-week diet period (on Diet Plan I) none of the foods classified 
in the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 
content. 

1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will be 
increased in its protein, fat, and caloric content; the carbohydrate content of the diet 
will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 


| sliced orange 2 oz. cream cheese 4 oz. roast beef 

2 scrambled eggs on 1 serving asparagus 

3 strips bacon Lettuce and tomato salad Head lettuce salad 

l cup puffed wheat 1 medium apple 1 serving strawberries 
i cup coffee cream 1 glass milk } cup coffee cream 

1 glass milk 1 glass milk 


Note: 1 glass milk is to be taken midmorning, midafternoon, or during the evening. 
tablespoons butter or fortified margarine are to be used in food preparation. 
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LOW CARBOHYDRATE DIET—DIET I 


FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 140 grams protein 
220 grams fat 
120 grams carbohydrate 


It yields approximately 3,000 calories 


It is planned for the use of a moderately active man or for the use of a very active 
woman. The diet meets the recommendations of the National Research Council for these 


groups. 
Total Daily Food Intake.— 


1 quart whole milk 
*2 eggs 
*3 strips bacon (7” by 14”) 
*9 oz. meat, fish, or fowl 
1 cup puffed rice or puffed wheat 
14 cups 20 per cent cream (coffee cream) 
*5 tablespoons butter or fortified margarine 
7 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
in one day. During the first two-week period (on Diet Plan I) none of the foods classified 
in the 18 per cent and 21 per cent carbohydrate groups should be included in the diet. See 
attached list (page 176) of fruits and vegetables classified according to their carbohydrate 
content. 
1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will be 
increased in its protein, fat, and caloric content; the carbohydrate content of the diet 
will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 


4 grapefruit oz. broiled fish 5 oz. roast chicken 

2 fried eggs serving asparagus Lettuce and tomato salad 

3 strips bacon serving watermelon 1 serving peas 

1 cup puffed wheat glass milk serving carrots 

1 eup 20 per cent cream serving fresh strawberries 

1 glass milk cup 20 per’ cent cream (part 
on peas, remainder on ber 
ries ) 

1 glass milk 


Note: 1 glass milk is to be taken midmorning, midafternoon, or during the evening. Five 
tablespoons of butter or fortified margarine are to be used in food preparations. 
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LOW CARBOHYDRATE DIET—DIET I 


FOR USE IN THE CONTROL OF DENTAL CARIES 


This dict contains approximately 130 grams protein 
240 grams fat 
130 grams carbohydrate 


It yields approximately 3,200 calories 


It is planned for the use of boys, aged 13 to 15. The diet meets the recommendations 
of the National Research Council for boys of this age except in its content of vitamin D. It 
is recommended that supplements of vitamin D be given to the child. 


Total Daily Food Intake.— 


1 quart whole milk 
*2 eggs 
*3 strips bacon (7” by 14”) 
*8 oz. meat, fish, or poultry 
1 cup puffed rice or puffed wheat 
1 cup 36 per cent cream (whipping cream) 
*4 tablespoons butter or fortified margarine 
8 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
in one day. During the first two-week diet period (on Diet Plan I) none of the foods 
classified in the 18 per cent and 21 per cent groups should be included in the diet. See at- 
tached list (page 176) of fruits and vegetables classified according to their carbohydrate con- 
tent. 
1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will 
be increased in its protein, fat, and caloric content; the carbohydrate content of the 
diet will not be altered. 


SAMPLE MENU 


Breakfast Lunch Dinner 
} grapefruit oz. hamburger oz. lamb chops 
2 fried eggs serving sliced tomatoes serving Brussels sprouts 
3 strips bacon serving peas serving summer squash 
l eup puffed wheat serving red raspberries serving head lettuce salad 
} cup 36 per cent cream cup 36 per cent cream serving blackberries 
1 glass milk glass milk cup 36 per cent cream 
glass milk 


Note: 1 glass milk is to be taken midmorning, midafternoon, or during the evening. Four 
tablespoons of butter or fortified margarine are to be used in food preparation. 


183 
| 
it 
d 
e 
re 
| 
rt 
T- 


Philip Jay 


LOW CARBOHYDRATE DIET—DIET I 


FOR USE IN THE CONTROL OF DENTAL CARIES 


This diet contains approximately 140 grams protein 
300 grams fat 
140 grams carbohydrate 


It yields approximately 3,800 calories 


It is planned for the use of boys aged 16 to 20. The diet meets the recommendations of 
the National Research Council for boys of this age except in its content of vitamin D. It is 
recommended that supplements of vitamin D be given. 


Total Daily Food Intake.— 


1 quart whole milk 

*2 eggs 
*3 strips bacon 
*9 oz. meat, fish, or poultry 

13 cup 36 per cent cream (whipping cream) 
1 cup puffed rice or puffed wheat 
*6 tablespoons butter or fortified margarine 


8 servings of fruit and vegetables. Your choice of fruits and vegetables should not 
include more than 1 serving of 12 per cent and 1 serving of 15 per cent carbohydrate content 
in one day. During the first two-week period (on Diet Plan I) none of the foods classified 
in the 18 per cent and 21 per cent groups should be included in the diet. See attached list 
(page 176) of fruit and vegetables classified according to their carbohydrate content. 

1 serving of fruit or vegetable consists of: 4 cup cooked or } cup raw. 


Note: If larger servings of the foods marked with an asterisk (*) are eaten, the diet will 
be increased in its protein, fat, and caloric content; the carbohydrate content of the 
diet will not be altered. 


SAMPLE MENU 


Breakfast Iwmch Dinner 


sliced orange oz. veal steak oz. broiled fish 

poached eggs serving wax beans 1 serving peas 

strips bacon serving beets 1 serving lettuce and tomato 

cup puffed wheat serving strawberries salad 

4 cup 36 per cent cream 4 cup 36 per cent cream serving watermelon 

glass milk glass milk cup 36 per cent cream (some 
on peas, remainder added to 
1 glass milk) 


Note: 1 glass milk is to be taken midmorning, midafternoon, or during the evening. Si 
tablespoons of butter or fortified margarine are to be used in food preparation. 
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RECENT ADVANCES IN BACTERIAL CHEMOTHERAPY 


I. Tae SuLFONAMIDES 


M. H. Servers, Px.D., M.D.,* ANN Arpor, Mica. 


HE dental surgeon, in collaboration with his consultant physician, has 

many legitimate uses for the systemic as well as the local administration 
of the sulfonamides. Sufficient clinical experience has now been gained with 
the sulfonamides to establish, with reasonable certainty, definite principles 
which may serve as guideposts to their use in the therapy of disease. Whereas 
dental practice has specific therapeutic problems involving the use of these 
compounds which are unique, these principles apply to this more limited field 
of therapy equally as well as to the more general medical and surgical fields.’ 

The following general concepts are accepted as governing the systemic 
administration of these compounds:? Within the limits imposed by the toxic 
action of these drugs, the systemic administration of large and adequate doses 
over a shorter time period is to be preferred to prolonged and inadequate treat- 
ment with small doses. The priming, or initial, dose should be in the order of 
0.05 to 0.1 Gm. per kilogram of body weight, depending upon which of the agents 
is chosen, and upon the severity of the infection. Ordinarily, the maintenance 
dose should be one-third of the priming dose, and is to be administered every 
four hours, day and night, until the temperature has been normal for three 
to five days. 

This dosage regimen should result in fairly uniform levels of 5 to 15 mg. 
per 100 ¢.e. of blood. These levels are bacteriostatic rather than bactericidal. It 
is, therefore, of primary importance that a satisfactory immunologic response 
occurs in the patient if treatment is to be successful, since the ultimate destruc- 
tion of the invading organisms depends upon phagocytosis and the lytie action 
of immune bodies, even as in the untreated individual. Therapeutic failures in 
patients known to have adequate blood levels of the drug are probably to be 
explained, in part at least, on the inherent failure of this immunologic response. 

This host effect is usually greatest at the peak of the infection, and high 
sulfonamide levels should be maintained during this period and for several 
days after the subsidence of fever in order to permit the host to rid the body 
completely of the organisms. Failure to follow this practice may result in 
multiplication of the residual organisms and a clinical relapse. 


Th Read before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
e Desert Inn, Palm Springs, Calif., Oct. 9, 1946. 


*Department of Pharmacology, University of Michigan. 
185 


186 M. H. Seevers 


Small dosage, resulting in levels of less than 5 mg. per 100 c.c. of blood, 
is not completely bacteriostatic, is usually ineffective clinically, and favors 
the development of drug fastness. Furthermore, the drug may sensitize the 
patient in some unknown manner, so that intolerance to this particular com. 
pound may be acquired. Subsequent administration of the drug may produce 
unusual toxicologic manifestations, such as drug fever and dermatoses, which 
may be sufficiently serious to preclude the continuation of therapy. Occasion. 
ally, a patient sensitized to one compound will tolerate one of the other sulfon- 
amides, although this is not always the case. 

For these reasons, it is generally agreed that indiscriminate and con- 
tinued use of small doses of the sulfonamides for the purpose of prophylaxis 
in the common cold and other respiratory infections, or for hygiene of the oral 
eavity or any other body surface, is a reprehensible practice and should be con- 
demned. This is true whether the drug be taken orally, or used as a spray, 
gargle, confection, or administered by any other route. 

Ideally, treatment should be accompanied by the chemical determination 
of sulfonamide levels in the plasma. Without this aid, it becomes necessary 
to assume arbitrarily that adequate blood levels have been obtained with the 
impirical dosage scheme commonly used. This laboratory determination is not 
always practical, or even necessary, for infections of a lesser grade. In serious 
infections, the dental surgeon would be wise to ally himself with some physi- 
cian who is qualified to obtain and interpret this laboratory data. The mini- 
mum use of this aid should be to explain therapeutic failures or unusual toxicity 
which may be due to inadequate or too rapid absorption of the drug, deviations 
from the average which could not be proved without resort to chemical meth- 
ods. Whereas in a majority of patients the rate of absorption, and, conse- 
quently, the blood levels conform to the accepted average values, certain in- 
dividuals may have abnormal] conditions in the gastrointestinal tract which 
would delay or promote absorption. 

The choice of a sulfonamide for a given infection should be based on a 
definite bacteriologic diagnosis. With this as a background, the clinician is in 
a firm position to use his own experience and that of others in choosing a com- 
pound which is most effective against the specific invading organism. This 
statement does not mean that the drug should be withheld for long periods in 
severe and fulminating infections. Since time is a factor of extreme impor- 
tance in such types of infections, it commonly becomes necessary to institute 
immediate treatment before the laboratory can complete its examination. 
Since this is true, it becomes essential for the therapist to fall back on the 
experience of others concerning the clinical efficacy of the various drugs. This, 
coupled with a general knowledge of the pharmacologic and toxicologie prop- 
erties of the different agents in man, should give him reasonable assurance 
that therapy will be successful, even though he is not completely informed con- 
cerning the identity of the principal invading organism. 

At the present time, there are eight generally accepted sulfonamides. 
These include sulfanilamide, sulfapyridine, sulfathiazole, sulfadiazine, sulfa- 
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merazine, sulfapyrazine, sulfaguanidine, and succinyl sulfathiazole. Of these 
drugs, sulfadiazine is generally considered to have the most widespread appli- 
eability, principally because of the lower incidence of systemic toxicity in 
relation to its general chemotherapeutic activity. 

Sulfadiazine is the drug of choice in infections due to the hemolytic strep- 
tocoeeus, pneumococecus, staphylococcus, meningococcus, and Friedlinder’s 
bacillus. In deep tissue infections with Streptococcus viridans, the sulfon- 
amides are not as effective as against the hemolytic forms of the organism. 
This is particularly true when the drugs are administered in only bacterio- 
static concentrations such as follow systemic administration. When the drugs 
are applied locally to prevent the dissemination of bacteria into the blood 
stream from an infected focus, such as a tooth cavity, it appears as if the 
prophylactic use of sulfonamides against this type of organism has been at- 
tended with considerable success. Infections with anaerobic streptococci do 
not respond well to the sulfonamides. 

Sulfathiazole appears to be the drug of choice in gonococeal infections 
and usually is considered to be a second choice in most of the infections men- 
timed above. In the therapy of actinomycosis, sulfanilamide or sulfapyridine 
appear to be the best agents. None of the sulfonamides is effective against the 
enterococeus group of streptococci. Chancroid, acute bacillary dysentery, and 
certain other less common diseases respond well to the sulfonamides. 

In many instances, disease caused by specific bacteria or viruses which 
do not in themselves yield to the sulfonamides are treated because of the 
desirability of controlling secondary invaders. This probably accounts for 
favorable reports of the effectiveness of sulfonamides in a variety of clinical 
conditions due to organisms other than those mentioned above. Certain dis- 
eases of probable viral origin, trachoma, follicular conjunctivitis, lympho- 
granuloma venereum, and molluscum contagiosum have been shown to respond 
to sulfonamide therapy. 

Because of its lower toxicity, sulfadiazine is the present standard of com- 
parison of other compounds. The general pharmacology of these compounds 
is in many respects similar, although differences in water solubility, tissue 
affinity, and other less well-established factors alter the absorption, distribu- 
tion, and excretion rates of the various compounds. Because of its greater 
tate of absorption and greater water solubility, sulfanilamide becomes more 
evenly distributed throughout tissues of the body than any of its congeners. 
Sulfathiazole is probably next in this respect, whereas sulfadiazine does not 
reach as high tissue concentrations as the two afore-mentioned compounds. 
Sulfadiazine passes into the pleural and abdominal fluids in concentrations 
usually over one-half of those noted in the blood. All of the sulfonamides are 
conjugated in the body to the acetylated form, in a greater or lesser degree. 
Generally, less of the conjugated form is produced with sulfadiazine than is 
the case with sulfanilamide, sulfathiazole, or sulfapyridine. 

Sulfadiazine is readily excreted by the kidneys, in both its original and 
acetylated forms. Solubility of the acetylated form is favored by an alkaline 
reaction, and it is common practice to administer sodium bicarbonate or sodium 
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lactate to render the urine alkaline, thus preventing the precipitation of 
crystals which is likely to occur in an acid medium. Even with this precav. 
tion, the excretion of sulfonamides in a highly concentrated urine is likely to 
lead to precipitation of these substances in crystalline form. Accumulation of 
these crystals in the kidney tubules or pelvis may result in acute kidney dam. 
age as evidenced by hematuria. This may even progress to the point of sup. 
pression of urine. For this reason, it is essential that the urine be kept dilute 
by the proper administration of fluids during sulfonamide administration, 
Under no circumstances should the amount of fluid output be less than one 
liter in twenty-four hours and preferably it should be more. 

Toxic manifestations of these drugs are generally unpredictable in their 
occurrence. Patients who are receiving heavy sulfonamide therapy should be 
seen daily, instructed to keep out of the sun, and to restrict muscular activity. 
Regular daily blood counts and urinary examinations should be conducted 
throughout the period of treatment in order to ascertain the state of the bone 
marrow and of the kidney. If fever, rash, acute hemolytic anemia, agranulo- 
eytosis, hematuria with oliguria, anuria, hepatitis, conjunctival injection, or 
any other toxic sign appears, the drug should be stopped immediately and 
fluids forced in order to eliminate the compound as rapidly as possible. 

Under ordinary circumstances, the oral administration of these compounds 
is a perfectly satisfactory method of administration. If it becomes necessary 
to administer these substances parenterally, the intravenous route is to be pre- 
ferred, and the sodium salts of these compounds are used because of their high 
water solubility. The sodium salts of the sulfonamides are alkaline in their 
reaction, generally having a pH in the range of 9 or 10. This high alkalinity 
precludes their use for subcutaneous or intramuscular injection in concen- 
trated form. Whereas they are tolerated in 5 per cent concentration by vein, 
they should not be used for subcutaneous or intramuscular injections in con- 
centrations greater than 0.5 per cent. It is important that blood levels be 
determined when the drug is being used parenterally, because of the danger of 
reaching excessively high concentrations. 

It is well established that high concentrations of the sulfonamides are, in 
many instances, completely bactericidal. It is for this reason that the local 
application of the sulfonamides has been used so extensively in both prophy- 
laxis and treatment. The early practice of placing large quantities of the 
erystalline sulfonamides in clean wounds for prophylaxis, or in infected 
wounds for therapy, has largely been discarded. It was soon found that the 
relatively insoluble crystals of these compounds served as a foreign body and, 
in many instances, produced sufficient mechanical irritation to delay greatly 
the reparative process. Many attempts have been made to get around this 
problem: by using the more soluble preparations, such as sulfanilamide itself; 
by the application of the soluble sodium salts (the disadvantage here being the 
irritating properties of the alkaline solutions) ; by the application of the com- 
pounds in hot aqueous solution; solution in some solvent such as triethanol- 
amine, glycerin, or the like; suspension in an ointment base such as sterile 
petroleum jelly; or by dusting or insufflating the powdered drug over the sur- 
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face in small amounts so that solution of the drug will ultimately take place, 
leaving no residual crystals to serve as a mechanical irritant. All of these 
various procedures have their advocates, and, without doubt, the results are 
effective providing they are not used as a substitute for, and in violation of, 
the well-proved principles of surgical practice. 

Sulfanilamide and sulfathiazole, or mixtures of the two compounds, have 
been preferred for their local action, the former because of its greater water 
solubility and the latter largely because of its efficacy against staphylococcus. 
Sulfathiazole is relatively insoluble and will cake and favor foreign body re- 
action if used in excessive quantities. 

The differentiation between local therapy and systemic therapy is more 
theoretical than real. In each instance, the attempt is to bring to the invading 
organism a high concentration of the chemotherapeutic agent. In the case of 
systemic administration, this is done by way of the blood stream; in local 
application, an attempt is made to make direct contact. We do not know the 
exact nature of the method of transfer of the drug to the bacterium following 
systemic administration. There is considerable evidence to indicate that the 
sulfonamides are bound to plasma proteins in rather high concentrations. These 
studies have introduced the as-yet-unanswered question as to whether such bind- 
ing reduces the effectiveness of these compounds as anti-infective agents against 
certain organisms. 

The same general problems hold with the local application of the sulfon- 
amides, although, because of the possibility of obtaining much higher concen- 
trations, it may be of relatively little importance, especially if adequate débride- 
ment is practiced before the drug is applied. There is little evidence at the 
present time that the sulfonamides are sufficiently irritating, when applied 
locally, to interfere with this type of treatment. A considerable number of 
experiments have been done to indicate that from a chemical point of view no 
great tissue response follows the application of sulfonamides. This has been 
elaborated upon in the dental field by Phillips,* who has shown that the intro- 
duction of sulfathiazole into human pulp cavities does not produce an irritant 
or toxic reaction. This type of evidence lends justification to those* who be- 
lieve that sulfonamides should be used routinely as prophylactic agents even 
in clean wounds. On the other hand, a critical evaluation of the results ob- 
tained by such prophylactic use does not lead one to believe that its efficacy 
is outstandingly established either in the dental field’ or in general surgical 
practice. 

The mode of action of the sulfonamides is not yet clearly established.® ® 
The theory of action of sulfonamides which had gained the greatest promi- 
hence in the last several years is that of Woods and Fildes.’ They visualize 
the structurally similar sulfonamides as displacing p-aminobenzoic acid from 
the surface of an enzyme molecule, thereby disrupting a presumably essential 
phase of the cell metabolism and causing bacteriostasis. A very large body of 
evidence fits nicely into this general theory. Para-aminobenzoic acid has been 
shown to be essential for the growth of a large body of organisms which are sen- 
sitive to the sulfonamides. Furthermore, the action of p-aminobenzoic acid in 
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antagonizing the commonly known sulfonamides has been confirmed under 
large variety of experimental conditions. This evidence indicates that this 
antagonism is a competitive one, because bacteriostasis occurs over a large 
range of concentrations. All of these facts fit nicely into the p-aminobenzoie 
theory. In the last few years, evidence has appeared which is exceedingly 
difficult to harmonize with this theory. The principal evidence against this 
theory may be summarized as follows :° 

Para-aminobenzoie acid fails to antagonize certain types of sulfonamides 
which have recently been synthesized. Examples of these are para-amino- 
methylbenzene sulfonamide (Marfanil) in which a methylene group separates 
the aromatic nucleus from the amino group. Similar failure holds for 
(3,5-dibromophenylsulfanilamide) in which a dibromophenyl group replaces 
the hydrogen of the amide radical of sulfanilamide, and for 3,5-dibromobenzene- 
sulfanilamide, which lacks the amino group of the sulfanilamide just named. 
In the case of Marfanil, the logical antagonist might be expected to be the acid 
analogue, p-aminoethylbenzoic acid, rather than p-aminobenzoic acid. But Law. 
rence® found that even large quantities of this substance did not prevent the 
bacteriostatic action of marfanil. One characteristic of these three compounds 
is that they are bactericidal at virtually the same concentrations which are 
just bacteriostatic. This indicates rather clearly that the mode of action dif- 
fers from that of sulfanilamide by some means which is not known. 

Other evidence is difficult to harmonize with the Woods-Fiides theory. 
Sulfanilamide inhibition has been clearly observed in the respiration of the 
fertilized sea urchin egg, which is not at all antagonized by p-aminobenzoic 
acid. Nor is structural similarity to the sulfonamides necessarily a prerequisite 
for antagonizing their effect. Furthermore, it is clearly established that sulfon- 
amides block enzyme systems which do not involve p-aminobenzoic acid, although 
in many instances the latter substance will antagonize the sulfonamide block. 

Sevag and Shelbourne® observed the sulfonamide inhibition of respiration 
of the cells of Streptococcus pyogenes which were not growing or dividing. 
When they added sulfonamides, on the other hand, to growing cells, respiration 
and growth were inhibited to the same degree. They believe these observa- 
tions indicate that the sulfonamides block certain enzyme reactions which fur- 
nish the energy necessary for growth and cell multiplication. Their general 
concept is supported by the observations of Fisher, Henry, and Low" on the 
respiration of the sea urchin eggs. They showed that in the fertilized eggs, 
respiration paralleled cell division, regardless of the degree of inhibition in- 
duced by the sulfonamide, even though the concentrations of the latter varied 
over a hundredfold. It is clearly shown that sulfonamides inhibit dehydro- 
genases and carboxylases and there is evidence that inhibition of this coenzyme 
results in growth inhibition. It is conjectural at the present time whether the 
sulfonamide is adsorbed and affects the coenzyme, the protein molecule of the 
enzyme, or the substrate itself. 

Irrespective of the theoretical aspects of this problem, it is known prac 
tically that the presence of tissue debris and cellular degradation products 
acts to inhibit sulfonamide action. Presumably, this is due to local liberation 
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of p-aminobenzoie acid or some other sulfonamide inhibitor. For this reason 
one cannot neglect ordinary surgical procedures in favor of the unlimited ap- 
plication of sulfonamides. It becomes necessary, therefore, to débride infected 
wounds and to remove all exudates which may serve as a source of these in- 


hibitors. 

Certain of the more commonly used local anesthetics (procaine, butacaine, 
larocaine, tutocain, benzocaine, ete.) are esters of p-aminobenzoic acid. It has 
been proved clearly that these compounds interfere with sulfonamide action if 
they are present in reasonably high concentrations. It is doubtful if these com- 
pounds in the quantities used in dental practice would be of great practical im- 
portance in this respect, unless they are placed in the immediate locality of the 
sulfonamide application. If the clinician has any reason to employ them in such 
a position, he can resort to the use of other local anesthetics, such as metycaine, 
which are not esters of p-aminobenzoic acid. 


The problem of acquired drug fastness in various types of organisms is an 
exceedingly important one from a practical point of view. It is well established 
that considerable difficulty is now encountered in treating certain diseases which 
originally responded well to sulfonamide therapy. This has been particularly 
well established in infections with the gonococcus. Experimental studies in- 
dicate that fastness can be produced in the gonococeus, pneumococcus, hemo- 
lytie streptococcus, staphylococcus, and others. These observations would in- 
dicate that this type of response might be expected in most of the important 
organisms in which the sulfonamides are employed. When organisms have 
acquired resistance to the sulfonamides, they do not necessarily retain this 
fastness, although some may do so. For example, Spink et al.** found that 
staphylococci made resistant to sulfonamides retained their resistance for at 
least two years. Apparently the most ideal condition for establishing fastness 
is to expose the organisms to gradually increasing concentrations of the drug. 
In some instances, organisms are finally able to tolerate amounts of the drug 
which would previously certainly have been lethal. In certain instances, 
mutations occur in the organisms as fastness is developed. This can be clearly 
established by changes in the morphologic character of bacterial colonies, such 
as shifts between rough and smooth strains. On the other hand, this relation- 
ship may not necessarily be causal, since in some organisms there is no detectable 
change in morphology, virulence, or any specific immunologic characteristics. 


One of the peculiarities noted in certain strains of organisms is that no 
fastness can be acquired by any ordinary means. It is also rather interesting 
that certain strains may acquire a fastness to one sulfonamide but fail to de- 
velop any significant tolerance to another. 


The question naturally arises as to whether the development of the sulfon- 
amide fastness is merely resultant from a survival of the more resistant organ- 
isms through killing off the more susceptible ones. It would seem, however, 
mn view of the fact that the degree of acquired resistance which can be de- 
Veloped under the most ideal circumstances is greater than that which can be 
demonstrated for any individual organism present in the original culture, that 


a 
is 

Is 
)- 
3 

1 
( 
e 
e 
e 
] 


192 M. H. Seevers 


some factor must account for a development of the fastness other than simply 
eliminating the more sensitive organisms. 

Since most of these studies of sulfonamide fastness have been made jp 
vitro, it is pertinent to know whether information thus gained may be carried 
over and related directly to the specific treatment of disease. Several careful 
studies, notably those by Frisch et al.,’* support the view that the in vitro 
and in vivo responses of organisms to the sulfa compounds parallel one another 
closely. In all probability, development of sulfonamide fastness is closely 
related to the mode of action of these compounds, and a clear-cut understand. 
ing of the latter will yield information which may clarify the mechanism of 
required drug fastness. 

It is generally agreed that one of the principal causes of the development 
of drug fastness is the prolonged use of inadequate dosage of the sulfonamides, 
In view of this fact, the clinician should hesitate to recommend the repeated 
prophylactic use of smal] doses of these compounds and should do all in his 
power to discourage self-medication by his patients. Unless such practices are 
discouraged, it may not be possible to produce new chemotherapeutic agents 
with sufficient rapidity to keep pace with the development of resistant strains. 


References to the literature for this and the following article are combined and appear 
on page 200. 
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ECENT ADVANCES IN BACTERIAL CHEMOTHERAPY 


Il. THe ANTIBIOTICS 


M. H. Seevers, Pu.D., M.D.,* ANN ArRzBor, MICH. 


INCE the discovery of the chemotherapeutic activity of tyrothricin by 

Dubos" in 1939, and the practical application by Florey, and his associates,** 
of Fleming’s'® earlier discovery of penicillin, over 100 antibiotics have been 
isolated and studied.** Only two of these, penicillin and streptomycin, have 
been proved clinically to have outstanding characteristics. 

The chemical instability and variability of penicillin filtrates have rendered 
islation and characterization difficult. Chemical synthesis has not yet been 
accomplished. Commercial preparations are inconstant mixtures of four chem- 
ically and biologically different penicillins, F, G, K, and X. Since each con- 
stituent penicillin has a different antibacterial potency against any given organ- 
im, every batch of commercial penicillin varies somewhat in chemotherapeutic 
potency, even though it has been ‘‘standardized’’ by unitage or weight. This 
fact undoubtedly accounts for conflicting laboratory and clinical reports of the 
efieacy of the various commercial preparations against certain organisms of 
relatively high penicillin resistance. Only recently has it been possibly to 
obtain reasonable assurance that the various commercial preparations available 
contain a large fraction of the potent penicillin G, which seems to have the 
greatest anti-infective action against the majority of penicillin-sensitive organ- 
ims. Undoubtedly, in the relatively near future, newer methods of preparation 
will bring about more uniform and potent preparations. 

In finished form, the powder usually has a brown or yellow appearance and 
is marketed in sterile airtight ampules. This material is unstable in air and is 
heat labile, although it will tolerate heating to sixty to ninety degrees for brief 
periods without significant reduction in potency. It is very soluble in water and 
in saline and dextrose solutions, aleohol, and acetone. Since it is hygroscopic, 
and because of its heat lability, the ampules should be refrigerated and solutions 
only made up as needed. Its antibacterial action is destroyed by acids, alkalies, 
certain bacteria, heavy metals, oxidation, and reduction. Many enzymes of 
bacterial origin, notably ‘‘penicillinase,’’ from the coliform organisms, inactivate 
penicillin. It is dispensed usually as the sodium or calcium salt, the latter com- 
pound being less hygroscopic and hence more stable. At present, the potency of 
penicillin preparations is still determined by biologic assay. The Oxford unit 
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is based upon the degree of inhibition of a certain strain of Staphylococcus 
aureus in a special medium. Recently, an International Unit has been agreed 
upon by Britain, Australia, Canada, France, and the United States. This unit 
is 0.6 ng of the sodium salt of penicillin G, which is approximately equivalent to 
the Oxford unit. Whereas this unit is used as a standard of reference, com. 
mercial preparations are still expressed in Oxford units. 

For severe and extensive inflammatory lesions, systemic administration, 
either with or without local application, is advisable. The intramuscular route 
of administration is still the one most widely utilized, although many clinicians 
prefer to administer penicillin by constant intravenous drip. For intermittent 
muscular injection in very severe infections, it is desirable to administer 10,000 
to 20,000 units every three hours, day and night, until the temperature has 
returned to normal. At this time the drug may be stopped, but the patient 
should be watched carefully for evidence of relapse. Ordinarily, for intra- 
muscular injection, 5,000 units of the drug are dissolved per cubic centimeter 
of isotonic saline solution. Since it is tedious and painful to repeat the injection 
every three hours, attempts have been made to find means of delaying the 
absorption of a single large dose, so that the drug is gradually released into the 
blood stream during a twenty-four-hour period. The standard preparation for 
this purpose is penicillin suspended in oil and wax. After intramuscular injec- 
tion of 1.0 ¢.c. of a mixture containing 300,000 units of penicillin per cubic 
centimeter, significant blood concentrations are observed for twelve to twenty- 
four hours. In severe infections, it may be necessary to use two 300,000 unit 
doses twelve hours apart. 

For intravenous injection, the most common practice is to use concentrations 
of 1,000 to 5,000 units per cubic centimeter for single injections, or 25 to 50 
units per cubic centimeter for constant intravenous therapy. The latter method 
of administration appears to be the more successful, since a fairly constant blood 
level of the drug is maintained at all times. 

Subcutaneous injection is usually not advised because of the pain, especially 
if high concentrations are used. 

Obviously, the dosage of penicillin will vary according to the severity of 
infection, but the principal objective should be kept in mind; namely, to bring 
the infection under control as rapidly as possible. In ease of doubt, one should 
lean toward the larger dosage schedules in view of the low toxicity of the com- 
pound. 

The oral administration of penicillin is fraught with many difficulties. 
Since it is destroyed by acid, it must either be encapsulated, given in massive 
dose, or administered in conjunction with some antacid if a sufficient quantity 
of active material is to pass the stomach. Absorption must occur in the small 
bowel, since destruction will occur in the colon due to enzymes liberated by the 
coliform organisms. Due to the unreliability of the oral route, most therapists 
prefer parenteral administration if rapid and certain effects must be obtained. 
In less severe infections in ambulatory patients, the advantages of oral adminis- 
tration may outweigh these disadvantages, especially if used in conjunction with 
local treatment. This may be of considerable practical importance in dentistry 
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now that the cost of penicillin has been so greatly reduced. A dosage of 50,000 
to 100,000 units in gelatin capsule every two to three hours is usually satisfac- 
tory. It should be accompanied by 0.5 to 1.0 Gm. of magnesium oxide or some 
other suitable antacid. 

It is not possible to state categorically the exact plasma level which must 
he obtained to be effective in a given disease, although sensitive organisms ordi- 
narily respond to levels between 0.01 and 0.1 unit per cubic centimeter of plasma. 
For this reason, and in view of the low toxicity of the drug, the clinically estab- 
lished and recommended routine dosage is commonly larger than might be neces- 
sary to control every infection. On the other hand, it is now being appreciated 
that many infections hitherto considered to be intractable will respond if very 
large doses of the drug are administered. For example, in certain bacteremias, 
especially associated with endocarditis, doses as large as 30,000,000 units a day 
have been tried with considerable success. 

Regardless of the route of administration, penicillin diffuses readily from 
serum into nearly all itssues, including the soft-tissue organs, the tears, saliva, 
intestinal juices, body cavities, joint fluids, bile, and placental blood. The 
major exception is the cerebrospinal fluid, where little if any penicillin is found, 
even after large doses, unless the meninges are inflamed. It is for the latter 
reason that penicillin must be injected intraspinally or intracisternally if infec- 
tions of the meninges are to be treated satisfactorily. 

The acute toxicity of penicillin is so low as to be virtually negligible from 
a practical viewpoint. Certain unpleasant reactions may appear with its con- 
tinued use. Whereas most preparations of penicillin are pyrogen-free, chills 
and fever occur in a small percentage of patients. Urticaria and dermatitis, 
rarely serious in nature, may occur in a limited number of individuals. Ab- 
dominal pain occurs occasionally, and mild symptoms such as headache and the 
like are not too infrequent. 

The selectivity of the antibacterial action of penicillin is remarkable. As 
a general rule, the in vivo results coincide with those obtained in vitro. At 
present, penicillin is known to be effective against the following types of infec- 
tions: Staphylocoecie infections, with or without bacteremia, clostridial infee- 
tions, hemolytic and anaerobic streptococcie infections, and pneumococcic, 
gohococcic, and meningococcie infections. It has proved exceedingly valuable 
in syphilis and actinomycosis. The present evidence indicates that it may be 
of exceedingly great value in the treatment of bacterial endocarditis, particularly 
if used in conjunction with heparin. The following specifie organisms are 
penicillin-sensitive: Diplococcus pneumoniae, Streptococcus pyogenes, Strepto- 
coccus salivarius, micro-aerophilic streptococci, Staphylococcus aureus, Staphylo- 
coccus albus (some strains), Neisseria gonorrhoeae, Neisseria intracellularis, 
Actinomyces bovis, Bacillus anthracis, Bacillus subtilis, Clostridium botulinum, 
Clostridium tetani, Clostridium perfringens (welchii), Clostridium septicum, 
Corynebacterium diphtheriae, micrococci (some strains), Streptobacillus monilt- 
formis, Erysipelothrix rhusiopathiae, Borrelia novyi (spirochete of relapsing 
fever), Treponema pallidum, Leptospira icterohaemorrhagiae, Spirillum minus, 
psittacosis virus, and ornithosis virus. 
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The use of penicillin for its topical effect is particularly suited to dental pro. 
cedure. As in the case of sulfonamides, the action of penicillin is bacteriostatic 
rather than bactericidal. In contradistinction to the sulfonamides, its action js 
not inhibited by pus, tissue products, or p-aminobenzoie acid. Since consider. 
able time is required for its action, this factor becomes of importance in its ]ocal 
application, where repeated rather than single applications are to be desired 
The substance is not absorbed nor destroyed in the process of bacterial inhibition, 
suggesting an enzymelike action. The fact that penicillin retains its activity in 
the presence of serum and pus and is relatively nonirritating or nontoxic makes 
it especially suited to the treatment of closed cavities. As in the case of the 
sulfonamides, the intelligent local administration of penicillin depends upon a 
bacteriologic study of the infected area. Generally speaking, it has not been 
particularly valuable to employ solutions of penicillin for irrigation, because of 
the failure to maintain continued contact of the chemotherapeutic agent with the 
organisms. In general surgical practice, penicillin in concentrated form may 
be introduced into closed infected cavities, a practice which would be condemned 
with most other types of agents. 

An interesting article concerning the use of penicillin in dental and oral 
surgery has recently been presented by Fish.‘7 He points out that the two 
principal examples of chronic oral infections are the infected ‘‘dead’’ tooth 
and chronie marginal gingivitis. Earlier bacteriologic investigations conducted 
by him indicated that in ‘‘chroniec streptococal infections the organsms were al- 
ways confined to a necrotic nidus; they are never distributed at large in the 
living tissue, whether in bone or in soft connective tissue.’’ In the case of the 
‘*dead’’ tooth, the necrotic contents of an apical abscess are usually confined by a 
pyogenic membrane. Even in the ease of chronic ulceration of the gum margin, 
undisturbed by trauma, the bacteria were confined to the debris in the pockets 
on the surface of the ulcers. There seemed little likelihood to Fish that the 
systemic administration of penicillin would be of particular value in the treat- 
ment of this type of infection. On the other hand, topical applications seem 
very promising, and such has been found to be the case. The use of a pastille, 
containing 500 to 1,000 units of penicillin, administered every two hours during 
the day and one at night before retiring, has been a highly satisfactory method 
of treating the latter type of infection. Since it appears that most of the mouth 
organisms are sensitive to penicillin, its use in ulceratvie gingivostomatitis 
(Vineent’s type) has been tried and found to be quite uniformly successful. 
Even with local treatment alone, most patients with moderately severe cases call 
receive reasonable assurance of recovery within five to seven days. The presence 
of infected sequestra, or other foreign bodies, may maintain infections in wounds 
indefinitely, and should be removed if the treatment is to be successful. On the 
other hand, unless necrosis has occurred, it may be possible to reach the orgal- 
isms by way of the blood stream, and it is often possible to obviate extensive 
surgery by this type of prophylactic use of the drug. 

The dental surgeon is in a much more comfortable position at the present 
time to undertake surgery in patients with endocarditis, or in whom one mighit 
suspect the liberation of bacteria into the blood stream from an infected dental 
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process, than he was before the advent of penicillin. Whereas the sulfonamides 
gave him some assurance, it seems now rather clear that penicillin, in most 
instances at least, should render the blood stream sufficiently anti-infective 
to inactivate most bacterial showers of this type. In doubtful cases it might be 
worth while to use both types of chemotherapeutic agents. 

There is a general agreement that the mode of action of penicillin differs 
from that of the sulfonamides even though its antibacterial action may, like the 
sulfonamides, involve the blockade of certain enzyme systems or the interference 
with the utilization of certain nutrients essential for the growth and multiplica- 
tion of bacteria. The action of penicillin is rather slow, as indicated by the 
faet that bacterial inhibition is not complete until after four to six hours of con- 
tact with bacteria. The consensus at the present time is that penicillin is not 
destroyed in the process of inducing bacterial inhibition, and evidently it exerts 
its antibacterial effect only against organisms in their active phase of growth. 

Fastness in penicillin is developed fairly readily. This has been demon- 
strated for pneumococci, for staphylococci, both in pathogenic and nonpathogenic 
strains, and for a variety of other organisms. There has been considerable 
discussion recently concerning the importance of sulfhydryl groups in their 
relationship to the activity of penicillin. Cavallito and Haskell'* have demon- 
strated that various sulfur-containing compounds inactivate penicillin readily. 
The mechanism involved in establishment of acquired resistance is no more 
clear than for the sulfonamides, since we do not know the fundamental mode 
of action of either class of agents. As is the case with sulfonamides, penicillin 
fastness once induced may persist over very long periods of time. There are 
similarly great strain differences in the ease with which resistance is acquired. 
It is indeed fortunate that penicillin fastness does not imply sulfonamide fast- 
ness, and vice versa, probably due to the fact that the mechanisms of acquiring 
resistance differ. This makes it possible to use the two types of chemo- 
therapeutic agents interchangeably with reasonably certain success. On the 
other hand, the same principles should apply to the administration of penicillin 
as to the sulfonamides, and the continued and repeated administration of sub- 
effective doses of penicillin by self-medication is to be deplored. 

The chemotherapeutic agent which is of greatest current interest, largely 
because of its novelty and theoretical potentialities, is streptomycin. It is of 
particular interest clinically because it is known to be effective in vitro against a 
considerable number of organisms which are not sulfonamide or penicillin sensi- 
tive, particularly tularemia, hemophilus influenza infections, urinary tract infee- 
tions due to gram-negative bacilli, typhoid, salmonella infections, acute brucel- 
losis bacteremia, bacterial endocarditis due to gram-negative bacilli, and Fried- 
linder’s bacillus pneumonia. It is also of considerable interest because of 
preliminary experimental studies on tuberculosis, which are very promising. 

Streptomycin was first described in 1944 by Schatz, Bugie, and Waksman.”® 
During the last two years, it has been studied intensively, both in the laboratory 
and the clinie, and has only been released for general distribution within the last 
few months. A summary of its clinical pharmacology and action in 1,000 cases 
'$ reported by the Committee on Chemotherapeutic and Other Agents of the 
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National Research Council*® from which the following digest has been prepared, 
To date very little study has been made of its use in the dental field. 

This compound is obtained from strains of Actinomyces griseus which are 
an atrial-mycelium-producing and sporulating group of actinomycetes. Pur 
streptomycin is a basic compound of erystalline structure. The commercial 
preparation is a powder and represents either the sulfate or hydrochloride galt 
Either salt is very soluble in distilled water or isotonic solution of sodium 
chloride. When solutions are made, the total volume to be injected should he as 
small as possible, although it is important to use enough fluid so that the 
preparation is clear and free of undissolved particles. The Food and Drug 
Administration has established the following specifications for streptomycin, 
Commercial streptomycin shall represent not less than 300 pug of streptomycin 
base per milligram of dry powder. Thus, as much as 70 per cent of the com- 
mercial preparation may be impurities. The material must be sterile, nonpyn- 
genic, and nontoxic. It must be bioassayed in cats to prove that it does not 
contain more than 1 part in 3,000 of histamine, a common contaminant of the 
earlier preparations. It shall contain no streptothricin and the vial must 
indicate an expiration date of eighteen months. Refrigeration is required for 
satisfactory storage. 


For systemic treatment, the intramuscular route of administration is to be 
preferred. It is recommended that for intramuscular injection, concentrations 
of 100 to 175 mg. per cubic centimeter be prepared and 1 c.c. of 1 per cent 
procaine hydrochloride be added to each 4 c.c. of solution to decrease the pain 


at the site of injection. There is no outstanding advantage in giving strepto- 
mycin intravenously, and although it may be used by subcutaneous injection, 
like penicillin, it is likely to produce pain and irritation at the site. Following 
intramuscular injection, the maximum serum levels of streptomycin are obtained 
within one to three hours, and this gradually decreases over a ten or twelve- 
hour period. In ordinary circumstances, administration every three to four 
hours for the maintenance of reasonably constant level is necessary. The drug 
may be also administered by intrathecal injection and by inhalation by 
nebulization. These methods are largely used for local treatment only, because 
very little streptomycin diffuses from the blood stream into the cerebrospinal 
fluid under ordinary circumstances, or from the lung into the blood stream, the 
latter situation being almost unique. 

Very little streptomycin is absorbed from the gastrointestinal tract. Even 
following very large doses, only small amounts can be detected in the blood. 
This lack of absorption is not due to destruction of the drug, since it maintains 
a high concentration in the intestinal tract and exerts a very satisfactory 
bacteriostatic action there. One of its principal uses has been in conjunction 
with, or as a substitute for, drugs like sulfaguanidine and succinyl sulfathiazole 
in the treatment of intestinal infections. Under ordinary circumstances, 2 
3 Gm. of the drug are required during the day to bring about a maximum reduc- 
tion of the intestinal flora. 

Following injection of streptomycin, it passes readily into the peritoneum, 
ocular fluid, and bile. It also passes readily through the placenta. From 60 to 
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30 per cent of the material injected can be recovered in the urine within a 
twenty-four-hour period. Relatively small amounts are excreted by other 


routes. 
The range of sensitivity of microorganisms which are susceptible to the 


action of streptomycin is so great that, if possible, they should be tested before 
treatment and the dosage planned accordingly. In the presence of blood or 
grum, the tolerance of microorganisms may be increased four to eight times. 
It is desirable, therefore, to maintain a concentration of streptomycin in the 
blood four to eight times that necessary to inhibit completely the organisms in 
vitro. The exact dosage varies according to the species of infecting organism 
and its sensitivity to streptomycin, the anatomic location of the infection, and 
the weight and age of the patient. The usual maximum tolerated dose is in the 
order of 4 to 6 Gm. daily, although some have tolerated as large as 10 Gm. a 
day without ill effects. Ordinarily, treatment must be carried on for five to ten 
days, so that the total quantity required to control an infection may vary from 
5to70 Gm. At the present cost of $16.00 a gram, treatment should not be under- 
taken without careful attention to details of therapy. In the infection which 
would most likely interest the dental profession, the gram-negative bacteremias, 
the suggested daily dose is from 2 to 4 Gm. over a five- to ten-day period. If 
2Gm. a day are administered (0.25 Gm. every three hours intramuscularly), one 
ean expect mean blood concentrations of 5 to 8 wg per cubic centimeter. 

The acute toxicity of streptomycin is considerably greater than that of 
penicillin. In the 1,000 cases reported to date, untoward side effects were noted 
in 20 per cent. The commonest reactions in order of frequency were headache, 
fever, skin eruptions, flushing of the skin, and vertigo, either existing alone 
or in various combinations. Pain, soreness, and induration at the site of local 
injection of streptomycin into the muscles are frequent. Both the commercial 
product and the crystalline streptomycin will produce reactions, and the fre- 
quency increases with the size of the dose and the duration of treatment. The 
most disturbing signs are those related to the skin and the nervous system. 
Dermatologic manifestations may have their onset from the third to the tenth 
day of treatment, and may persist for a similar period after the drug has been 
stopped. Vertigo is the most troublesome symptom during prolonged treatment. 
It is most noticeable in ambulatory patients, and there is some suggestion 
that it may be a permanent impairment of function in certain circumstances. 
In patients in whom the drug is administered for several months, there is no 
evidence of impairment of renal function other than the occurrence of many 
tyalin and granular casts in the urine, especially if its reaction is acid. 
| On the basis of evidence presented so far, it is clear that streptomycin 
is the best agent available for the treatment of tularemia. Excellent results have 
been obtained in the treatment of hemophilus influenzae meningitis. It has been 
‘specially useful in bacteremia and urinary tract infections due to gram-negative 
bacilli. Typhoid, salmonella infections, and brucellosis have not responded as 
well as might have been expected. The results in tuberculosis are encouraging. 
There is fairly good evidence that the drug exerts inhibitive effects on the 
stowth of the tubercle bacillus, since the exudative lesions do not progress while 
the patient is under treatment. 
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As is the case with sulfonamides and penicillin, it is necessary to gtrex 
again the importance of maximal effective doses for different infections at the 
beginning of treatment. Investigations indicate that in low concentration; 
streptomycin may actually increase the activity of certain organisms. This has 
not been demonstrated so far in vivo, but it should serve as a warning to thos 
who would attempt to use small and independent doses. Acquired resistance 
to streptomycin is easily produced in many strains of organisms in vivo, The 
ease with which resistance is acquired is even more pronounced than with 
penicillin, and may be a serious handicap in the use of the drug in certain infee. 
tions. 

At the present time, the drug is clearly in the experimental stage, and those 
who attempt to use it clinically should approach the treatment with this point of 
view. 

Of the large number of other antibiotics which have been studied experi- 
mentally, only tyrothryein has had very extensive clinical trial. This compound 
and other related antibiotics are too toxic and too hemolytic to be administered 
systemically. They have had a limited usefulness for direct application to uleers 
and wounds, but at the present time they are not sufficiently specific to compete 
satisfactorily with penicillin or any of the other agents for general use. There 
is some evidence to indicate that the mechanism of action is, in part at least, 
related to their effect as detergents. 


REFERENCES 


. Ostrander, F. D.: J. A. D. A. 30: 1829, 1943. 

New and Nonofficial Remedies, Chicago, 1946, American Medical Association. 

. Phillips, H. M.: J. A. D. A. 32: 431, 1945. 

. Stein, A. H.: J. A. D. A. 30: 1918, 1943. 

Tainter, M. L., Miller, L. C., and Becker, T. J.: Ann. Rev. Physiol. 8: 559, 1946. 

Henry, R. J.: Bact. Rev. 7: 175-262, 1943. 

Woods, D. D., and Fildes, P.: Chemistry and Industry 59: 133-134, 1940. 

Lawrence, C. A.: J. Bact. 49: 149-158, 1945. 

. Sevag, M. G., and Shelbourne, M.: J. Bact. 43: 447-462, 1942. 

. Fisher, K. C., Henry, R. J., and Low, E.: J. Pharmacol. & Exper. Therap. 81: 58-66, 
1944. 

. Spink, W. W., Hall, W. H., and Ferris, V.: J. A. M. A. 128: 555-559, 1945. 

. Frisch, A. W., Price, A. E., and Myers, G. B.: Ann. Int. Med, 18: 271-279, 1943. 

. Dubos, R. J.: J. Exper. Med. 70: 1, 1939. : 

. Abraham, E. P., Chain, E., Fletcher, C. M., Gardner, A. D., Heatley, N. G., Jennings, 
M. A., and Florey, H. W.: Lancet 2: 177, 1941. 

. Fleming, A.: Brit. J. Exper. Path. 10: 226, 1929. 

. Herrell, W. E.: Penicillin and Other Antibiotic Agents, Philadelphia, 1945, W. B. 
Saunders Co. 

. Fish, E. W.: J. A. D. A. 33: 985, 1946. 

. Cavallito, C. J., and Haskell, T. H.: J. Am. Chem. Soc. 67: 1991, 1945. 

. Schatz, A., Bugie, E., and Waksman, 8S. A.: Proc. Soc. Exper. Biol. & Med. 55: 66-69. 
1944, 

. Keefer, C. 8. et al.: J. A. M A. 132: 11 and 71, 1946. 


1 
2. 
3 
4 
5. 
6. 
7. 
8. 
9 
10 


bend 
for) 


to 


AR 
his 
tie 
tia 
wh 
by 
du 
tal 
its 
the 
tr¢ 
ne 
CO 

It, 

of 

lay 
lay 
ior 
ne 
fill 
ad 
Th 
wl 
pa 
br 
ex 
pa 
qu 
Pa 


ALLERGIC DERMATOSES OF IMPORTANCE TO THE DENTIST 


Arraur C. Curtis, M.D., Aanp HotMANn Taytor, JR., M.D.,* ANN ARBor, MICH. 


HE allergic dermatoses of importance to the dentist are those he may develop 

from the contacts he has with the many instruments and chemicals used in 
his practice, and those he may produce in his patients by the use or adminis- 
tration of drugs for the relief of pain, bactericidal effects, antiseptic proper- 
ties, and anesthesia. All of these materials, chemicals, and drugs are poten- 
tially sensitizing, not only to the one who handles them, but to the patient to 
whom they may be given. For these reasons, an understanding of the methods 
by which these substances cause reactions, the type of lesions they may pro- 
duee, and the knowledge of how to determine an agent’s identity are impor- 
tant facts for the dentist to know. 


PHYSIOLOGY OF ABSORPTION THROUGH THE SKIN 


The absorption of substances through the intact skin and the epithelium of 
its appendages is known as percutaneous absorption. Experiments have shown 
that the epidermis will act as a membrane in regard to the passage of elec- 


trolytes.' The membranous effect of the epithelial layers of the skin is due 
neither to the many layers of cells, nor to the horny layer. The stratum 
corneum is merely a rather coarse network of hard plates with large holes in 
it, and offers no special barrier to ions or even to large molecules. The seat 
of the resistance is in the stratum granulosum and stratum lucidum. These 
layers lie between the acid, horny layer and the slightly alkaline, mucosal 
layer, both of which membranes have positive ions on one side and negative 
ions on the other. They represent the barrier to skin absorption. 

The presence of the skin appendages complicates the subject of percuta- 
neous absorption. The ducts, or follicles, of some of these structures are loosely 
filled with sebum, horny scales, sweat, air, or hair shafts. Hair shafts are not 
adherent to the walls of the follicles, so an air space exists around them also. 
The sebaceous gland ducts also open into the hair follicles. Any substance 
which can obtain entrance into the sweat gland duets or hair follicles may by- 
pass the epithelial membrane barrier, and has only the duct or follicle mem- 
brane to penetrate to gain entrance into the blood stream. It has been shown 
experimentally that the epithelium of the appendages plays the most important 
part in percutaneous absorption.’ 

In general, lipoid-soluble substances pass through cutaneous membranes 
quite easily, while substances not soluble in lipoids do not. Some substances 


Palm — before the Third Annual Seminar for the Study and Practice of Dental Medicine, 
prings, Calif., Oct. 8, 1946. 
*Department of Dermatology and Syphilology, University Hospital, Ann Arbor, Mich. 
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with high lipoid solubility do not penetrate cell membranes as readily as gome 
substances with less marked lipoid solubility. It has been suggested that , 
certain amount of water solubility must be combined with a high lipoid soly. 
bility for the greatest skin penetration. The presence of a sterol-phosphatide 
framework in the cell or the cell membrane has been given credit for the ab. 
sorption of lipoid-soluble substances.? Any factor that tends to alter this 
framework would interfere with the absorption through the skin. Hence, the 
application of substances that either dissolve or precipitate the lipoid factor 
of the cell tends to break this barrier, and the cell becomes more permeable to 
water-soluble substances. Conversely, the addition of cholesterol to the cel] 
strengthens the barrier, and absorption is decreased. The application to the 
skin of ether or chloroform, which dissolves cholesterol, or of saponins, which 
precipitate it, makes the skin more permeable to water-soluble substances and 
less permeable to lipoid-soluble compounds. Substances applied in a vehicle 
which contains cholesterol will have less absorption than if the cholesterol 
were not present. Another factor which influences absorption is the concen. 
tration of the applied substance. If a compound is applied which is caustic, 
the proteins of the skin are coagulated and the ability of that substance to 
penetrate the skin is decreased. Lower concentrations of that same substance, 
which are not caustic, will be absorbed with ease. A break in the epidermis, 
from trauma or disease, will permit all substances to penetrate this disrupted 
barrier much more readily. However, the thickness of the horny layer of the 
skin does not influence absorption, nor does the presence or absence of the 
fatty covering of the skin. Thus, absorption is found to be the same through 
ichthyotie skin as through normal skin. There is also equal absorption through 
seborrheic skin and dry skin. 

In summary, water is not absorbed through the skin. Electrolytes whieh 
are soluble in water are not absorbed. Water-soluble or lipoid-soluble nonelee. 
trolytes are absorbed in minimal amounts only after special preparation of the 
skin or in special vehicles. Gases, with the exception of carbon monoxide, 
penetrate the skin with ease. Lipoid-soluble substances, in general, are ab- 
sorbed readily and in relatively large amounts. 


TYPES OF REACTION 


With the absorption of certain types of substances and compounds estab- 
lished, the effects of this absorption can now be evaluated. In general, two 
types of reactions are recognized. One is known as the reaction of primary 
irritation, the other as the reaction of sensitization. 

A primary cutaneous irritant is an agent which will cause dermatitis by 
direct action on the normal skin at the site of contact, if it is permitted to act 
in sufficient quantity for a long enough period of time.’ This type of irritant 
causes chemical or physical damage to that part of the skin with which 1! 
comes in contact, resulting in destruction, burn, or inflammation at that site 
(Figs. 14 and 1B). The extent of the damage depends on the concentration of 
the agent, the length of time of exposure, and the resistance of that particular 
area of skin to the substance. Thus, abraded skin will be damaged by 4 pt 
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nary irritant that would have no effect on nonabraded skin. Such a reaction 
would occur in any individual, and it implies no specific sensitivity, merely 
being the expression of the fact that any skin that has physiologic, anatomic, 
or traumatically inflicted defects is less resistant. No previous exposure to 
primary irritants is needed, for the reaction occurs on the first and all other 
exposures. The body attempts to guard against irritants by the formation of 
eallosities and the deposition of pigment. The term hypersensitivity should 


Fig. 1B. 


rm. 1A and 1B.—Fig. 1A is a deep burn caused by an application of sulfuric acid. Fig. 1B is 
more superficial, erythematous, and vesicular eruption due to a burn from an electrode. 
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not be confused with specific sensitivity, or allergy, which must fulfil! certain 
requirements before it can be said to exist. 

A cutaneous sensitizer is an agent which does not necessarily cause demon. 
strable cutaneous changes on first contact, but may effect such specific changes 
in the skin that, after five to seven days or more, further contact on the same 
or other parts of the body will cause dermatitis® (Figs. 2A and 2B). This type 
of agent produces no noticeable change in the skin on its first application, 
However, a second application of this same agent on the same subject some 
five to seven days later produces a reaction which may be a mild inflammatory 
one, or one severe enough to produce necrosis or gangrene of the area involved, 
The second application need not be made at the site of the first, but may elicit 
the reaction wherever it is applied. Such allergic reactions may be more 
severe in areas that have been previously traumatized or are covered with 
thinner epithelium. A primary irritant may be also sensitizing, and a second 
application of such an agent may produce both an irritating and a sensitizing 
reaction. 

The refractory period is that interval when the sensitizing agent causes 
no reaction, even in a sensitized subject. This refractory state, tolerance, or 
hyposensitization period is quite unpredictable, and can recur at any time and 
without any warning. Higher concentrations of the offending agent can often 
bring about the end of a refractory state, only to have the subject build up a 
tolerance to the newer concentration. A refractory state that has been present 
for years may break down, and the individual may react to the sensitizer in 
the same strength that had caused no reaction previously. Continued use of 
this agent may bring about no new tolerance period. In such instances, the 
entire immunity mechanism has been disrupted. The refractory period is not 
found in the case of the primary irritants. 

A phenomenon seen frequently in contact dermatitis is the appearance of 
lesions at great distances from the site of the original irritation. This is due 
to the absorption of the irritating or sensitizing substances and their trans- 
portation to distant sites by way of the blood stream or the lymph channels. 
Sensitizing agents produce circulating antibodies and a true antigen-antibody 
reaction. Such a reaction is a specific one and, when once established, will 
recur only if the specific agent is introduced in or on the sensitized skin. A 
severe reaction of this type was described by Arthus, who gave a series of 
subcutaneous injections of horse serum to rabbits and found that the first two 
or three caused no effect, but that later ones caused severe reactions and even 
necrosis in the areas injected. He also demonstrated the specificity of this 
reaction by showing that other substances would not elicit this response. The 
site of this reaction is either in the individual cells (cellular theory) or in the 
blood stream (humoral theory). That such antibodies circulate in the blood 
stream and can be transferred passively has been shown by the injection 0 
the serum of a person who had been sensitized to fish and of one who was 
sensitive to eggs into the skin of a normal individual. The site of injection 
gave an immediate urticarial response when the corresponding protein extracts 
were applied to those sites. The sites of injection of these substances also 
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reacted when the proteins were ingested instead of being applied directly.® 
Sensitizing substances can be introduced by injection, inhalation, ingestion, or 
absorption from the skin. 


Fig. 2B. 
Figs. 2A and 2B.—Fig. 2A is a vesicular eruption due to contact, in a sensitized person, 


iowa ivy. Fig. 2B is a contact dermatitis due to a sensitivity to atropine contained 
s. 


THE DERMATOSES 


The previously mentioned principles are important in the dermatoses that 
vceur in the dentist from direct or indirect contact with the many substances 
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surrounding him. These dermatoses ean take one of many forms.® The firs 
sign noticed is usually redness and some swelling. Vesicles soon appear, and 
these may enlarge to form bullae. The process may go on to necrosis and 
gangrene. Pruritus, burning, and stinging are nearly always present from the 
beginning of the eruption. Another and slightly different type of eruption 
which may occur is the gradual thickening of the skin on the tips of the 
fingers, which may subsequently become verrucous. Thickening and brittle. 
ness of the nails may be associated with this eruption. Fissures which bleed, 
become secondarily infected, and painful, may occur’ (Fig. 3). Both types of 
reaction may occur at the same time. Because the onset of the dermatitis js 
slow, the dentist tries to avoid using the affected fingers, or to protect them by 
some covering. If he takes a vacation, he may find that the dermatitis in. 
proves or disappears while away from the office. When he returns to work 
there is usually a return of the eruption. The offending agent must be deter. 
mined if the repeated attacks of dermatitis are to be prevented. 


Fig. 3.—The dermatitis illustrated here is a chronic eczematoid eruption produced by repeated 
contact with a sensitizing substance. 


The removal of an individual from all the contacts of his daily normal 
routine does nothing toward the prevention of the recurrence of the dermatitis. 
It will merely hasten the clearing of the present eruption, but his allergic state 
remains. Permanent freedom from trouble depends on the discovery of the 
causative agent and its elimination. The first and perhaps most important 
step to be taken is a careful and minute history of possible contacts of any and 
all natures and the correlation of the eruption with these contacts. If the 
history does not give a definite lead to an offender, all substances with whieh 
the individual has contact must be suspected and tested. The patch test 8 
the easiest and best means of testing. It consists of the application of a small 
amount of the suspected substance on the skin at a site devoid of hair, cleat 
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of eruption, and as near the affected area as possible (Figs. 44 and 4B). It 
must be kept in mind that the application of the offending substance might cause 
a severe reaction and a flareup of the original dermatitis. Hence it is wise to 


Fig. 4B. 
_ ee 4A and 4B.—Fig. 4A shows a patient with patch tests applied to his back. The 
po - being applied shows the cellophane center, which prevents the suspected substance from 
ming in contact with the adhesive material on the patch. 
tu Fig. 1B shows a strongly positive patch test (lower left), two less strongly positive 
Pper left and upper center), and three negative ones. 
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wait until the eruption subsides somewhat before the patch tests are attempted, 
It is also important to use the substances in the exact dilution and preparation 
in which they exist during the dentist’s daily contacts with them in his office 
If some materials are primary irritants, dilutions must be made before pateh 
testing is done. The patch test is usually allowed to remain on the skin for 
twenty-four to forty-eight hours and is then removed for the reading. The 
occurrence of burning, itching, stinging, or similar symptoms before this al. 
lotted time expires denotes a positive test, and the patch test should be re. 
moved to relieve the patient of discomfort or a severe dermatitis and to pre. 
vent a possible exacerbation of the eruption. The patch test is applied to the 
skin and held there with adhesive tape or some similar device, and the sub. 
stance itself is covered with a small piece of cellophane to prevent a possible 
reaction to the adhesive tape from obscuring the reaction to the tested sub- 
stance. A positive reaction consists of redness, vesiculation, adema, or even a 
bullous lesion. Patch tests are not infallible. The patient might be in a 
refractory phase when tested. Contamination is always possible, or the test 
might have slipped off the skin. Patch tests are invaluable in leading to the 
offenders and in establishing a working basis which may eventually solve the 
problem. 


SUBSTANCES CAUSING CONTACT DERMATOSES 


Many substances, compounds, and articles in a dentist’s office are potential 
etiologic agents of dermatoses. They are far too numerous to permit a complete 
list here, but some of the more common offenders will be discussed. 


The plastics are used extensively and in many ways by the dentist. There 
are different types of plastics, and some have greater reputations as sensitizing 
agents than others. The phenol-formaldehyde plastics have perhaps the most 
notorious reputation for causing trouble. Both of these compounds are highly 
sensitizing substances, and together they are doubly dangerous. They are 
found in dentures, parts of x-ray apparatus, instrument panels, and other 
articles commonly used (Figs. 5A and 5B). Whenever plastics are used, the 
presence of a phenol-formaldehyde group in them should be kept in mind if 
subsequent dermatitis appears. The urea or amino plastics, which also contail 
formaldehyde, are to be suspected. They are found in some instruments, in the 
housing for scales, and other similar places. A third group is the cellulose 
plastics. These are divided into two types: the cellulose nitrate and the cellu- 
lose acetate plastics. The nitrate group is found in x-ray films and in trans 
parent containers. The acrylic plastics are used extensively in dentures, i! 
lighted retractors, and in spectacles. The vinyl plasties are used in waterproo! 
fabrics and might be the cause of trouble in some instances. The latter three 
are not so important as sensitizers as the former two. 

Although many metals are known to be sensitizing agents, the most coll 
mon ones are nickel, mereury, and chromium. Sensitivity to nickel may neces 
sitate a complete change of instruments. Stainless steel instruments may als? 
cause trouble because they contain chromium and nickel. Chromium is also 
used widely in plating instruments, and is a common offender. Pure mercury 
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ig seldom a sensitizing agent, but its salts are very prone to be. Some dentists 
have been unable to do work with amalgams because of this (Figs. 6A and 
6B). Silver, tin, zine, copper, and gold are less common offenders, but might 
geeasionally be guilty. It is not always the metal itself, but often the substances 
ysed in its alloy or in the treatment of the metal, that may produce a dermatitis. 

Antiseptic compounds are frequently severe sensitizers. Again, mercury 
is the most infamous. It is found in many antiseptic solutions such as mereuro- 


Fig. 5B. 


patie 7s. 5A and 5B.—Fig. 5A shows an eruption caused by a plastic wrist band. The 

pan attempted to remove the irritation by changing the band to the other wrist, thus 

tape ng an eruption to appear on both wrists. Fig. 5B shows an eruption due to adhesive 
» the causative factor being the phenolformaldehyde resin contained in the tape. 
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Fig. 6B. 


Figs. 6A and 6B.—Fig. 6A shows a_ severe, weeping, vesicular eruption following a 
application of ammoniated mercury. Fig. 6B shows an erythematous dermatitis on the up 
cheeks where the metal from spectacle frames contacts the _ skin. 
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chrome, merthiolate, mercresin, metaphen, and others (Fig. 7). Iodine is also 
a common causative factor. Since the antiseptics are close contacts of both 
the dentist and the patient, they should be suspected early in the search for 


the offender. 


Fig. 7.—The contact dermatitis illustrated here was produced by pouring metaphen over 
the shoulder. Note the linear distribution where the metaphen ran down the patient’s upper 
arm, 


Fig. 8.—The red, edematous, scaling eruption of the eyelids resulted from a sensitivity to 
the local anesthetic, butyn. 


The local anesthetics, such as novoeain, butyn, anesthesin, pontocaine, 
cocaine, and nupereaine, are known to be sensitizing agents, and their constant 
use and application in many compounds and forms make them a real threat 
and danger when it comes to dermatoses (Fig. 8). 
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Rubber is used in many forms: as gloves, finger cots, dentures, rubber 
bands, and vuleanite. When it becomes a sensitizer, it presents a real problem, 
especially to the dentist. Gutta-percha, a rubberlike substance produced from 
a resin, is also used, and is a possible source of trouble (Fig. 9). 

‘ X-ray film and the solutions used in the process of taking and developing 
x-ray pictures are to be suspected also. The film is made of a cellulose plastic 
and is usually of the cellulose acetate plastic. The emulsion on the film is com. 
posed of silver nitrate, potassium bromide, gelatin, and water. The developing 
solution consists of a reducing agent, an alkali such as sodium carbonate, 
potassium bromide, and sodium sulfite. The fixing solution is one of sodium 
thiosulfate, sodium sulfite, potassium alum or potassium chrome alum, and an 
acid such as sulfuric.2 In the process of taking and developing x-ray films, 
many chemicals, either irritating or sensitizing, are handled. All are poten. 
tially dangerous. 


Fig. 9.—The sharply demarcated eruption seen on the arm arose from sensitivity to rubber 


in a blood pressure cuff. 


Soaps are a constant source of irritation and may be sensitizers as well. 
Many soaps contain medications, but their presence is not required for the 
production of dermatoses. The cleansing action of soaps removes the oily 
covering of the skin and reduces its normal acidity, thus leaving it more vul- 
nerable to organisms and the substances coming in contact with it. The alkalies 
and fatty acids in soaps, in addition to their detergent effects, are the main 
sources of trouble from these cleansing agents.° 

Many other possible irritating and sensitizing agents are potentially im- 
portant to the dentist, but they are less common causes of annoyance than 
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those mentioned. Some of these are: water and its minerals; the saliva of 
patients and its contents; plastics found in the telephone, trays, chairs, doors, 
and other articles; modeling compounds, cements, clothes and their dyes; 
paints, varnishes, and enamels; and similar substances. 


Fig. 10.—The extensive scaling dermatitis seen in this figure is due to a drug (neoarsphena- 
mine). This type is known as dermatitis medicamentosa (exfoliative type). 


The contact dermatoses that result from local anesthetics, antiseptics, 
metals, plastics, and rubber can also cause the same eruption on the patient 
if sensitization has taken place. These and other substances that touch the 
patient cause trouble in exactly the same way that they incapacitate the den- 
tist. However, the drugs that the dentist has occasion to give the patient pro- 
duce different eruptions and in another way. These drugs are taken orally, or 
are introduced by hypodermic injection. There are several theories as to the 
mechanism of production of the reaction to drugs. The antigen-antibody reac- 
tion that is such an important factor in the sensitization phenomena and the 
production of contact eruptions does not occur in drug eruptions. It has been 
suggested that the blood or tissue proteins are so changed by the drug that 
they act as foreign proteins and thus cause the trouble. Another theory is 
that capillary thrombosis, agglutination emboli, or capillary toxicity occurs, 
and in turn produces anaphylactic reactions.’® All efforts to establish any 
theory with universal acceptance have met with failure. 
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The eruptions due to drugs are varied and numerous, and may be localized 
or generalized. They are usually symmetrical in distribution, with the face. 
neck, forearms, and legs the most common locations for the eruption (Fig. 10), 
The dermatitis may vary from slight erythema to gangrene. The type of erup. 
tion is not usually diagnostic of a single drug, but certain drugs have a tend. 
ency to produce certain types of dermatitis.’ The eruption usually appears 
suddenly and will subside promptly on discontinuance of the drug, this being 
a good diagnostic point in recognizing a drug eruption. Sensations of itching 
and burning are usually present, but systemic symptoms are absent except in 
the more severe and generalized eruptions. Women and children are more 
prone to develop these dermatoses. Drug sensitivity can manifest itself by the 
development of the eruption in localized areas or in a more generalized dis. 
tribution. The localized eruption is called a fixed drug eruption and is evi. 
dently due to a particular area of skin becoming sensitized to the drug with 
the rest of the skin remaining normal. (Fig. 11.) The eruption will occur 
in the same spot each time the drug is taken, once the sensitivity is estab. 
lished. The more generalized eruptions do not follow such regularity. 


Fig. 11.—The eruption seen here consists of sharply circumscribed, raised, red lesions 
with a tendency to remain, or to disappear and reappear, in the same areas. These lesions 
represent the fixed drug type of eruption and were due to a sensitivity to phenolphthalein. 


SUBSTANCES CAUSING DERMATITIS MEDICAMENTOSA 


In considering specific drugs, the sulfonamide group is a commonly used 
therapeutic agent, and is quite prone to cause an eruption. The eruption may 
be papular, morbilliform, scarlatiniform, purpuric, urticarial, vesicular, varioli- 
form, bullous, or nodular in character. Exfoliative, or widely scaling, dermatitis 
is also occasionally seen. Fixed drug eruptions and stomatitis have also been 
observed from the sulfonamides (Fig. 12). The sulfonamides are photosenst- 
tizing agents, and eruptions may follow exposure to the sun when they are taken. 
Eruptions may occur from the first to the thirtieth day, but usually occur from 
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the fifth to the ninth day. Leucopenia with granulocytopenia, acute hemolytic 
anemia, hematuria, elevation of temperature, hepatitis, anuria, and some ocular 
and auditory disturbances may also occur. 

Penicillin is a newer and much used drug whose sensitizing ability has cer- 
tainly been established. Perhaps the most common eruption is an urticarial one, 
though papular, vesicular, morbilliform, scarlatiniform, and purpurie derma- 
toses oceur.'!1* The further use and experience with this drug will undoubtedly 
lead to more complete knowledge of the frequency and types of reaction that 
might develop from its administration. 


Fig. 12.—The stomatitis seen in this patient is a result of sensitivity to sulfapyridine. Many 
other types of eruption may result from these drugs. 


Aspirin produces urticarial and scarlatiniform eruptions, in addition to con- 
junctivitis and edema of the eyelids in individuals who are sensitized to the drug 
(Fig. 13). Angioneurotic edema has also been reported. Ecchymotie lesions 
resembling bruises have also been observed, and occasionally swelling of the face, 
nasal, bueeal, and pharyngeal mucosa, accompanied by malaise, is seen. Phe- 
nacetin, found in many preparations such as empirin compound, may produce 
a generalized erythematous, urticarial eruption. Anacin may produce scar- 
latiniform and urticarial eruptions because of its quinine content. Antipyrine, 
used as an antipyretic and analgesic, has been reported as producing morbilli- 
form, urticarial, purpuric, edematous, bullous, and erythematous, sharply de- 
fined, plaquelike lesions. The erythematous lesions tend to be a fixed-drug 
type of eruption. Pyramidon or amidopyrine rarely produces cutaneous 
lesions, but has been known to cause swelling of the lower, lip, erythematous, 
papular, and urticarial lesions, and pruritus. Petechiae and extensive gan- 
grene have been reported. The danger of agranulocytosis from this drug is 
well established. The barbiturates produce either general or local eruptions. 
These may be urticarial, morbilliform, searlatiniform, vesicular, bullous, rubeo- 
loid, or may develop into a general exfoliative dermatitis. Erosions in the 
mouth and about the genitals may also occur, as well as edema, usually about 
the face. Exfoliative dermatitis may be accompanied by constitutional symp- 
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toms, and may be quite severe to the point of terminating fatally. Morphine. 
codeine, and the other alkaloids of opium usually produce an exudative, ery- 
thematous type of eruption, but may also produce scarlatiniform, morbilliform, 
and urticarial lesions, with pruritus and desquamation occurring with thege 
eruptions. Vesicles and bullae have been reported, though rarely. Bromine 
and its compounds commonly produce acneform eruptions. These lesions 
resemble acne vulgaris and occur on the face, upper portions of the trunk, and 
occasionally in the genital regions. They are pustules, papules, and papulo. 
pustules. Fungating lesions may also appear, usually on the extremities. The 
bromide eruptions differ from the usual drug eruptions in that they usually 
occur only after long and protracted use of the compounds. 


Fig. 13.—A generalized eruption due to sensitivity to ingested aspirin is seen here. Many 
other drugs could produce a similar dermatitis. 


In the management of these eruptions, the most important consideration 
is, of course, the identification and elimination of the offending drug. The 
sudden onset of an eruption with a symmetrical distribution or fixed erythema- 
tous lesion associated with the ingestion of some drug should make one im- 
mediately suspicious that the drug was the cause of the eruption. The elimi- 
nation of the drug will usually cause symptomatic relief and rapid clearing 
of the dermatitis., Elimination might be speeded with cathartics, care being 
taken not to irritate the gastrointestinal tract and not to give the drug that 
caused the eruption. The bromide eruptions usually take much longer t 
clear, with consequent prolonged discomfort of the patient. 


CONCLUSION 


Neither the dentist nor his patients are immune to the irritating or sensitiz- 
ing effects of the drugs or materials used in the practice of dentistry. 
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If the dentist develops a sensitivity to some substance frequently used in 
his office, the resulting dermatitis may be severe enough to prevent his con- 
tinuation in practice. <A careful history must be taken, diagnostic patch tests 
done, and the elimination of suspected substance or substances accomplished, 
hefore relief can be obtained. 

Should-a patient who has received a drug develop an eruption, the drug 
should immediately be suspected and further administration stopped. The 
type of eruption produced is usually not characteristic, but its tendency to 
remit after elimination of the drug is indirect evidence of the relationship of 
the drug to the eruption. In both contact dermatoses and dermatitis medica- 
mentosa, a latent period exists before the sensitizing substance causes a reac- 
tin. Because of the variable length of this interval, substances previously 
applied, injected, or ingested may not be suspected of causing an eruption that 
came several days afterward. 

Alertness on the part of the dentist to the potential sensitizing ability of 
many substances, knowledge of the physiology of such sensitizing phenomena, 
and an appreciation of the many types of reaction which may be produced by 
such substances will lead to the greater recognition of the sensitizing derma- 
toses and their better management. 


REFERENCES 


. Rothman, Stephen: The Principles of Percutaneous Absorption, J. Lab. & Clin. Med. 
28: 1305, 1943. 
2, Jacobs, M. H.: Permeability of the Cell to Diffusing Substances in Cowdry’s General 
Cytology, Chicago, 1924, Univ. Chicago Press, Section ITT, p. 99. 
. Schwartz, L., and Peck, 8. M.: Cosmetics and Dermatitis, New York, 1946, Paul B. 
Hoeber, Inc. 
. Arthus, Maurice: Injections repetees de serum de cheval chez le lapin., Compt, rend. 
Soc. de Biol. 55: 817, 1903. 
5. Walzer, M.: Studies in Absorption of Undigested Protein in Human Beings, J. Im- 
munol, 14: 143, 1927. 
§. Gaskill, H. L.: Procain Dermatitis Among Dentists, Arch. Dermat. & Syph. 6: 576, 


Febiger. 

8. Outline of Modern X-ray Technic, ed. 3, New York, 1941, Picker X-ray Corp. 

9. Medical Uses of Soap, A Symposium, Philadelphia, 1945, J. B. Lippincott Co. 

. Wells, H. G.: The Chemical Aspects of Immunity, New York, 1925, The Chemical 
Catalogue Co. 

- Lamb, J. H.: Allergic Reactions During the Administration of Penicillin, Arch. 
Dermat. & Syph. 52: 93, 1945. 

2. Binkley, G. W., and Brockmole, A.: Dermatitis From Penicillin: Report of Two Cases, 
Arch, Dermat. & Syph. 50: 326, 1944. 

3. Graves, W. N., Carpenter, C. C., and Unangst, R. W.: Recurrent Vesicular Eruptions 
Appearing During Administration of Penicillin, Arch. Dermat. & Syph. 50: 6, 1944. 


n, 
le 
d 
)- 
e 
y 
1922. 

7. Ormsby, O. S., and Montgomery, H.: Diseases of the Skin, Philadelphia, 1943, Lea & 

n ] 
\- 
t 
0 


THE CLINICAL DIAGNOSIS OF DERMATOLOGICAL LESIONS OF THE 
FACE AND ORAL CAVITY 


ARTHUR C, Curtis, B.S., M.D., AND JoHN C. SLAUGHTER, B.S., M.D.* 
ANN Arbor, MICH. 


HE dentist occupies a strategic position in his relation to patients. This 

is not only because of the periodic visits of patients to the dentist, but also 
because many lesions, either of local origin, or as a part of systemic disease, are 
manifested in the oral cavity or about the face. The dentist may often be the 
first professional man who will observe a patient with such lesions, or the patient 
may think that these lesions are within the scope of the dentist and therefore 
seeks his advice. The recognition of many of these conditions is not only satis- 
fying to the dentist, but it may save the life of the patient. The application of 
oral dental medicine can be very helpful to the patient and can be a safeguard 
to the dentist and the public health in general. 

A group of diseases manifesting oral or facial characteristics, both common 
and uncommon, localized and extensive, benign and malignant, that can be 
observed during the dentist’s routine examination are discussed. 


SYPHILIS 


Syphilis is of major importance to both the patient and the dentist. The 
possible manifestations of syphilis of the mucous membranes of the oral cavity, 
lips, nose, eyes, and cutaneous surface of the face, scalp, and neck are multiple. 
The dentist should be very much aware of the lesions of syphilis for his own 
protection and to advise the patient to obtain adequate treatment. The lesions 
of the mucous membranes and the skin will be discussed together in this group. 

I. The Chancre.—The primary lesion of syphilis, when it develops on parts 
other than the genitals, which is approximately 5 per cent of all chaneres, is 
much less likely to be recognized because the index of suspicion is much less. By 
far the greatest number of extragenital chancres appear about the mouth. In 
several large series the number about the lips is reported as 46 per cent 
(Wile and Holman),? 63 per cent (Bulkley),? 75.5 per cent (Fournier)? and 
77 per cent (Cole). Chanere of the lip should be thought of in the mental 
differentiation applied to every lesion of the lip examined, because of its fre- 
queney* (Figs. 1 and 2). A lip lesion certainly must be considered a chancre, 
if it is indurated, slow to develop, slow to heal, and associated with satellite 


adenopathy® (Fig. 3). 
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Oral and pharyngeal chaneres are approximately one-third as common as 
those of the lip. The more common form of chancre of the tongue is an in- 
durated, inconspicuous fissure, but an ulcerative type of chanere of the tongue 
(Fig. 4), closely resembling chancre of the lip, does oceur. 

Chanere of the gum is rare, whereas tonsillar chancres represent about 
10 per cent’ of all extragenital primary lesions. In such sites, primary lesions 
are not infrequently misdiagnosed as diphtheria, lymphosarcoma, or carcinoma 
of the tonsil. Chanere of the tonsil may simulate the gangrenous extensions on 
the pillars of the fauces and palate of Vincent’s angina.® 


Fig. 1. 


Fig. 1.—Syphilitic chancre of the lower lip. 
Fig. 2.—Syphilitic chancre of the upper lip. 


Fig. 3. Fig. 4. 


Fig. 3.—Syphilitic chancre of the upper lip with satellite adenopathy. 
Fig. 4.—Syphilitic chancre of the tongue. 


Chaneres of the nasal septum, the eyelid, hand, neck, or any portion of 
the exposed surface of the body may occur (Fig. 5). The oceasionally encoun- 
tered chaneres of the sides of the neck occur most often from kissing, as do 
those of the lips. In a group of 49 chancres of the hand reported by Fournier,® 
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30 of them occurred in physicians, dentists, and. nurses. (Fig. 6.) They were 
in a large part due to dental manipulations and procedures performed on jp. 
fected patients. Primary syphilitic lesions of the eyes by droplet infection 
have occasionally been reported in dentists. 


Fig. 5. : Fig. 6. 


Fig. 5.—Syphilitic chancre of the chin. 
Fig. 6.—Syphilitic chancre of the thumb. (Note: due to misdiagnosis, this lesion was 
incised and soaked.) 


II. The Secondary Stage——To demonstrate how frequently lesions of sec- 
ondary syphilis are in the ‘‘visible range’’ of the dentist, the following figures 
will be quoted from the Cooperative Clinical Group Material.? ‘‘The propor- 
tions of various manifestations of secondary syphilis observed on admission in 
2,269 patients was: skin, 81.1 per cent; throat and mouth, 36.3 per cent; genital 
lesions, 19.9 per cent; central nervous system: symptomatic 1.7 per cent, asymp- 
tomatic, 8.2 per cent; alopecia, 7.1 per cent; eye lesions, 4 per cent, visceral 
lesions, 0.2 per cent.’’ From these figures, it is apparent that practically all 
individuals with secondary syphilis have demonstrable lesions about the head, 
face, neck, or mucous membranes of the mouth. With the good illumination 
with which most dentists work, the lesions can be seen. (Figs. 7 and 8.) Of 
relatively common occurrence is the split papule of the lips (Fig. 9) and the 
annular secondary lesions (Fig. 10). In addition to the macular and papular 
lesions of secondary syphilis, there may also occur follicular syphilides, whieh 
is one of the causes of the ‘‘motheaten”’ alopecia of syphilis. (Figs. 7 and 11.) 
In the usual secondary syphilid there is an associated erosive macular lesion of 
the mucous membranes of the mouth, the so-called mucous erosion or mucous 
patch. This is essentially the same as a macule or maculopapular lesion of the 
cutaneous surface, except that due to moisture, friction, and trauma these lesions 
appear eroded and white. (Figs. 12, 13, 14 and 15.) 
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.—Secondary syphilides. Fig. 8.—Secondary syphilides. 


Fig. 9.—Split papule of secondary syphilid. Fig. 10.—Annular secondary syphilid. 
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Fig. 11.—Alopecia of secondary syphilid. 


Fig. 12.—Eroded mucous patches of the tongue. 
Fig. 13.—Mucous patches of the mouth. 
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The typical mucous patch is slightly raised above the surrounding surface, 
faintly inflammatory, and presents a smooth, round, or oval central erosion 
evered by a flesh-colored to pearly or faintly grayish delicate membrane.® 

It is of utmost importance that the dentist be ever conscious of these and the 
primary syphilitic lesions, for both are the most infectious lesions of syphilis. 
Secondary lesions may be present before the primary lesion has faded (Fig. 16). 


Fig. 14. 


Fig. 14.—Mucous patches of the upper lip and mouth. 
Fig. 15.—Annular mucous patch of the lower lip. 


Fig. 16.—Primary syphilitic chancre of the thumb and secondary syphilitic chancre of the palm 
in the same patient. 
The lesions of relapsing syphilis, or reinfection, are equally as infectious as 
the two preceding groups. 
IIT. Late Syphilides—Late syphilides may develop in any part of the 
body where there is a blood supply. They present little hazard to the dentist 
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from the infectious standpoint, but may prove dangerous to the patient. These 
lesions are chronic, recurrent, and associated with sear formation. Malignant 
degeneration may then occur (Figs. 17 and 18). For that reason it is highly 
important to recognize these lesions early by their appearance, and by micro. 
scopic examinations of tissue. The coexistence of a positive serologic reaction 
of the blood serum and a lesion on the lip or mucous membrane does not prove 
the lesion to be a syphilid. 


Fig. 17. Fig. 18. 
. 17.—Syphilitic gumma of the tongue with malignant degeneration. 


- 18.—Multiple syphilitic gumma of the face and ear with malignant degeneration. 


Fig. 19. 


Fig. 19.—Syphilitic gumma of the nose. 
Fig. 20.—Syphilitic gumma of the right nares. 


yummatous syphilides may occur about the neck, face (Fig. 18), scalp, 
eyelids, nose (Figs. 19 and 20), lips (Fig. 21), and in the oral cavity. Some 
lesions do not ulcerate but may attain an almost wooden hardness. The uleera- 
tive type is frequently seen in the oral cavity and pharynx. The tongue and 
lips are favorite sites for solitary gammas. 


Fig. 20. 
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Nodular and nodulo-ulcerative late syphilides involving the lips, oral cavity, 
adjacent skin, and tongue may frequently be first seen by the dentist. They 
have induration and lobulation of the border with peripheral ulceration, exten- 
sion, and central involution. Their configuration is identical whether on the 
skin or mucous membranes. 

Interstitial or sclerosing syphilitic glossitis (‘‘glattzunge’’) may be super- 
ficial or deep, and may cause disappearance of the papillae, distortion of the 
outlines, distortion of the surface of the tongue, or lobulation by smooth cicatri- 
cial contractile bands. 

If a fissure of the mucous membrane of the oral cavity is persistent, syphilis 
should be ruled out. 

Perforating gummas of the soft palate are occasionally seen. Operative 
interference in a syphilitic nasopharynx or palate, or injudicious use of caustics 
or similar medication on small innocent-appearing nodules of the palate may 
eause a violent flare-up of a gummatous process, which will cause tremendous 
destruction before it can be checked. 


Fig. 21.—Old syphilitic gumma of the lips. 


Because of their location late syphilides of the mucous membranes, especially 
of the tongue and pharynx, may interfere with mastication and deglutition and 
cause a grade of constitutional disturbance, emaciation and cachexia. These 
lesions, because of their associated constitutional condition, may be regarded, 
erroneously, as tuberculous. This error is less likely to occur if the lesion is a 
typical solitary gummatous ulcer, in which the yellow base and raised or crateri- 
form idolently inflammatory margin is comparatively easy to recognize. Tuber- 
culous ulcers are more ragged, usually more acutely inflammatory and painful, 
with less sharply defined margins. Minute reddish-yellow translucent points, 
beyond the edge of the ulcer, indicate tubercles in the subjacent tissue. 

The dentist may be the first man of the medical profession to observe a 
child with such landmarks of hereditary syphilis as Hutchinson’s incisors (Fig. 
22), mulberry molars, osteitis of the nasal septum (Fig. 23), saddle nose (Fig. 
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24), rhagades and scars, interstitial keratitis (Fig. 25), aplasia of incisor teeth, 
frontal bosses (Fig. 26), and high, narrow, palatine arch. If any of these 
lesions aré present, the dentist should guide the patient to the proper channels 
for diagnosis and treatment. 


Fig: 22. 


22.—Hutchinson incisors. (Heredosyphilis. ) 
23.—Osteitis of the nasal septum. (Heredosyphilis.) 


Fig. 24. 
Fig. 24.—Saddle nose. (Heredosyphilis.) 
Fig. 25.—Interstitial keratitis. (Heredosyphilis.) 


Stokes, Beerman, and Ingraham® state that on finding leucoplakia, look 
backward toward syphilis, forward toward cancer. Irritation alone, especially 
from tobacco and bad teeth, may produce leucoplakia, but irritation plus syphilis 
is even more effective.’° Syphilitiec leucoplakia is the scar of the mucous pateh. 
The site of predilection of mucous patches is in the commissures of the mouth 
and lip, and, in conformity with this, we see syphilitie leucoplakia in these areas 
most frequently. Next in frequency are leuenplakia of the dorsum of the tongue 
and the anterior faucial pillars. 
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Leucoplakia of the buccal and gingival mucosa is least suggestive of syphilis, 
and a line of thickening along the junction of the teeth or a slight buccal 
silvering is not suggestive at all. 

A leucoplakial patch which is raised or has a raised border, or which is 
ulcerative or eroded may already be malignant. The risk of malignant degen- 
eration in all forms of leucoplakia is serious and treatment of all lesions is 
imperative. 


Fig. 26.—Frontal bosses. (Heredosyphilis.) 


Fig. 27.—Leucoplakia of the buccal mucosa. 


LEUCOPLAKIA 


In addition to syphilis, leucoplakia may be caused by dental irritation, 
artificial dentures, faulty occlusion, poor oral hygiene, the use of tobacco, avita- 


minosis A, inherent susceptibility, or any physical or chemical trauma to these 
membranes, 
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The whiteness of the normal pink mucous membrane in leucoplakia jg q 
result of an avascular, abnormally thick mucous membrane. This thickness may 
vary, and the border of the leucoplakia may be sharply demarcated or fading 
at the border. The leucoplakia may be single or multiple, discreet or confluent, 
involving large areas of the mucosa or narrowly delimited. The lesions are 
usually rounded or oval, but may be irregularly shaped. They exhibit a tendeney 
to fissure and become carcinomatous. The premalignant leucoplakie lesion js 
analogous to the keratoses of the cutaneous surfaces. (Fig. 27.) 

A leucoplakic lesion may be supplanted by normal epithelium if the irri- 
tant, such as tobacco, is removed. If the removal of the irritant causes no altera- 
tion in the progressive growth of the leucoplakia, it must be destroyed. 

The pathology of leucoplakia may vary from lesions demonstrating no 
microscopic proliferation of those fissured or warty lesions manifesting their 
incipient carcinomatous nature by early erosion and induration. When malig. 
nancy develops, it is invariably squamous-cell carcinoma. Carcinomas of the 
mouth are most difficult to treat. The importance of early recognition and 
proper treatment of leucoplakia cannot be overemphasized. 


Fig. 28.—Roentgen dermatitis of the hands. 


SENILE KERATOSES 


Keratosis sinilis of the skin is analogous to leucoplakia of the mucosa.” 
Keratoses are flat, dry, hard, brownish, cireumscribed growths located charae- 
teristically on those parts of the body exposed to sunlight. They are placed in 
the group of new growths with leucoplakia, xeroderma pigmentosum, and lesions 
provoked by carcinogenic substances such as tar, arsenic, or roentgen rays ( Fig. 
28). Similar to leueoplakia, these lesions may be present for a time, then Te- 
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mess; or reach a certain stage and remain that way; or slowly or rapidly pro- 
into squamous carcinomas. 

The etiology of keratoses is identical to that of leucoplakia. The only dif- 
ference is that other forms of chemical, physical, or mechanical trauma may be 
instrumental, such as sunlight in keratoses in comparison to tobacco in leuco- 
plakia. 

Early treatment of these lesions, as in leucoplakia, is simple. After malig- 
nant changes have occurred, treatment is of much graver importance, as will 
he shown later. 


> 


Fig. 29.—Xeroderma pigmentosum with malignant degeneration. 


XERODERMA PIGMENTOSUM 

Xeroderma pigmentosum (Fig. 29) is a rare congenital dermatosis, charac- 
terized by unusual sensitivity to light.1* The sites of predilection are the ex- 
posed surfaces: the face, scalp, neck, forearms, and dorsum of the hands. 
Early there is noted erythroderma, followed in a few months or a year or two 
by mottling of the skin and diffuse capillary hyperemia, slight puffiness, and 
some surface roughening. In another period, similar to the preceding one, and 
directly associated with the amount of exposure to the sun, there will develop 
more pigmentation in small frecklelike spots, transient-appearing, flat, wart- 
lke lesions, and active sealing. The hyperemia and edema diminish. Con- 
junetivitis, with mother-of-pearl-like spots between pigmented spots, and more 
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numerous and pronounced warty lesions occur. These lesions become ¢ap. 
cinomatous. If this disorder can be recognized early and the individual can }y 
protected from all actinic rays, years can be added to his life before he gy. 


cumbs to carcinoma. 
NEVI 

Under this heading are grouped a variety of circumscribed new growths of 
congenital origin (birthmarks) which may be present at birth or appear later 
in life.** The nevi will be divided into the vascular and nonvascular groups 

The vascular group is composed of lesions formed by hyperplasia of the 
blood or lymph vessels. This hyperplasia causes the formation of angiomatous 
tumors composed of new vessels. If an angioma arises from blood vessels, it is 
an hemangioma, if from lymph vessels a lymphangioma. If the angioma econ- 
tains elements of both, it is a hemolymphangioma. These nevi have singularly 
unique characteristics in that they rarely become malignant, and the response 
to roentgen and radium therapy is selective in many of them. 


Fig. 30. 
Fig. 30.—Nevus flammeus (port-wine stain or mark). 
Fig. 31.—Hemangioma simplex. 


The most common lesion in this group is a capillary hemangioma (nevus 
flammeus, port-wine stain or mark) (Fig. 30). It oceurs commonly on the 
face and neck and is sometimes seen on the mucous membranes. Its color may 
be red or reddish blue and its size of almost any magnitude. It is usually 4 
permanent lesion unless treated. Treatment is hazardous unless understood. 
The best treatment is usually surgical removal. 

Hemangioma simplex (strawberry or raspberry mark) may be present a 
birth or appear later as a pinhead-sized or larger growth. Sites of predilection 
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are the face, shoulders, scalp, and neck (Fig. 31). The lesions are raised, flat 
plaques of a scarlet or purple-red color. They may grow slowly, or involution 
may occur spontaneously or from trauma. Scarring is conspicuous when this 
geurs. Hemangioma simplex is successfully treated with x-ray, radium, or 
vlerosing agents."* 

Nevus araneus (spiderlike nevus) is a small telangiectatic spot with a 
entral arteriole and radiating vessels. It is best treated by electrolysis. 

Cavernous hemangiomas may be rounded, colorless, bright red, deep purple, 
ow spongy. They may be lobulated, nodular, or flat elevations. Involvement 
is noted of the superficial integument alone, or of the deeper structures alone 
op in combination. Frequently, this type of nevus consists of a mixture of 
imperfectly formed arteriovenous and lymphatic structures. The head and 
neck are commonly involved. The treatment of this group is done by using 
either radium, x-ray, or sclerosing solutions. (Fig 32.) 


Lymphangioma (lymphangioma circumscription) is characterized by 


groups of deep-seated vesicles made up of dilated and cystic lymphatic vessels. 
The lesions are usually of a yellowish or straw color. The mucous membrane 
of the mouth, particularly the tongue, is the site of predilection. Treatment by 
exeision, refrigeration, or cautery usually gives the best results. 


Fig. 32. 

Fig. 32.—Cavernous hemolymphangioma. 

Fig. 33.—Nevus pigmentosum of the face. 

The nonvascular nevi are differentiated into the following groups: 
1) pigmented macules and patches, (2) soft moles, (3) hard and verrucous 
levi, (4) blue nevi. It is most important to realize that any mole containing 
levus cells may become malignant. This fact governs the type of treatment 
advocated by dermatologists. In most nonvascular nevi, the treatment of 
choice is wide surgical excision if treatment is to be undertaken. If the lesion 
8a soft, fleshy, pedunculated mole, thorough electrocauterization may be used 
® it may be clipped off after freezing. Any treatment should be done by 
‘xperienced hands and thorough removal is desirable. These procedures should 
uot be done at home or in the barber or beauty shop. 
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1. Pigmented macules and patches are known as congenital freckles (oy 
lentigines). They appear like freckles but do not fade when protected from 
the sun. They may be small or frecklelike or may cover large areas such as the 
side of a face.” 

2. Soft moles (pigmented) include the sparsely pigmented, nonhairy, pe. 
dunculated moles. Small, soft, hairy moles, usually about pea-sized, are found 
frequently on the face and neck. Excision of these lesions is necessary if they 
become infected, fissured, crusted, or bleed. They should be removed espe. 
cially if they are in an area in which they might be traumatized, such as in 
the bearded area, about the collar line, or in the sealp. (Fig. 33.) 

The black, bluish-black or brownish-black nevi, usually without hair and 
with varying degrees of elevation, have a tendency to form crusts. These are 
the most dangerous type from the standpoint of becoming malignant. They 
should be carefully removed. If they are exposed to any type of trauma or 
show any degree of enlargement or increase in pigment, they demand radical 
treatment. (Fig. 34.) 


Fig. 34.—Blue-black nevus. Fig. 35.—Blue nevus. 


The larger brownish, slightly elevated moles may be very extensive. The 

danger ascribed to them is largely governed by the depth of their color. W ide 
excision and plastic repair is the treatment of choice. 


3. Linear or verrucous nevi are of epithelial origin. They vary greatly in 
size, pigment content, and distribution. Small, single lesions are sometimes 
called congenital warts because of the similarity in appearance to true warts 
(verrucae). The lesions may extend in long lines about the chest, or over the 
shoulder, and down the arm and hand or about the side of the face. Treatment 
varies with the patient. Those occurring in areas where they are exposed are 
best destroyed by excision or cautery.*® 
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4. Blue nevi’? occur most commonly on the face and hands as sharply 
ereumseribed, indurated, pinhead to pea-sized papules. The color is dark 
or mottled blue, steel blue, or blue black. (Fig. 35.) The nevus develops in 
arly life. Removal is for cosmetic purposes except in rare instances in which 
sowth or trauma is noted. Wide excision is the treatment of choice. 


VERRUCAE (WARTS) 


Warts vary in size and color, and are cireumscribed papillary growths, 
presenting a sessile or pedunculated base and a flat or elevated, horny top. 
They are commonly seen on the hands and about the nails. There are three 
norphologie types that occur on the face, neck, and scalp. These are the finger- 
lke, digitate warts that have a horny cap and are seen mainly on the scalp, 
neck, and face; the filiform type is more cireumscribed than the above, but is 
fngerlike, and occurs on the eyelid and face; the flat juvenile warts are smooth, 
mly slightly elevated, and occur on the face, neck, and back of the hands in 
dildren particularly, but occasionally in adults (Fig. 36). Warts may undergo 
nalignant degeneration.** 


Fig. 36.—Flat juvenile warts of the face. 


CARCINOMA (EPITHELIOMA ) OF THE SKIN AND MUCOUS MEMBRANE 


The previously discussed conditions, as mentioned, may lead to neoplasm. The 
‘aly recognition and treatment of those conditions may prevent carcinomatous 
degeneration. By far the large majority of carcinomas of the skin and mucous 
lmbranes occur on the exposed surfaces of the head and mucous membranes of 
the oral cavity, nose, and eyes.'® For that reason, the professional man that 
lst observes the patient will frequently be the dentist. 
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The carcinomas, of foremost interest, will be discussed and may be classified 
as follows: 

1. Squamous-cell carcinomas 

2. Basal-cell carcinomas 

3. Transitional- (or mixed) cell carcinoma. 


Fig. 37. Fig. 38. 


Fig. 37.—Squamous-cell carcinoma of the lower lip. (Note the border.) 
Fig. 38.—Basal-cell carcinoma of the upper nose. 


Fig. 39. 


Fig. 39.—Squamous-cell carcinoma (fungoid). 
Fig. 40.—Ulcerated squamous-cell carcinoma of the tongue. 
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Squamous-cell carcinomas are blastomas with cells like those of the ret 


and are characterized by keratinization of decadent cells to form pearl 
capacity to metastasize. 

A typical squamous-cell epithelioma is usually readily recognized | 
erateriform ulcer and wide, rolled, pearly border (Fig. 37), the latter 
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wider and more indurated than that of basal-cell carcinoma (Fig. 38). Occa- 
sionally verrucous, papillomatous, or fungoid lesions are seen (Fig. 39). These 
may simulate lesions of syphilis, tuberculosis, and other chronic granulomas 
and nonspecific ulcerations (Fig. 40). A squamous-cell carcinoma may closely 


resemble a basal-cell carcinoma. 

Torrey and Levin’® have described a large number of squamous-cell carci- 
nomas on all areas of the body. The lips were the site of over one third of all 
lesions. Wile and Hand *° and Lamb and Eastland*' reported that 95 per cent 
of all squamous-cell carcinoma of the lips occur on the lower lip. Less than 
5 per cent of these were found in women. 

On the tongue and buccal mucous membrane, a carcinoma may begin with 
small or widespread, superficial, reddish ulceration, or with a minute fissure, 
having an infiltrated base. All mucous-membrane carcinomas are of squamous- 
cell type. 

A basal-cell carcinoma begins as a discrete pinhead to pea-sized, pearly 
nodule which may gradually enlarge, and usually ulcerate."* The ulcer is 
chronic and slowly progresses, having a rolled, pearly, telangiectatie border 
covered with a brownish crust. If the crust is removed, bleeding ensues and a 
pearly nodular base is revealed. The ulcer may be superficial or cicatricial. It 
may become deep and involve bone or cartilage. The lesion is a slowly growing 
one, and if of long standing or inadequately treated, it can cause considerable 
destruction of the face or nose. 

Epitheliomas of the basal-cell variety are seen predominately on the face, 
nose, forehead, and inner aspects of the cheeks, but they can occur anywhere 
on the skin. 

They are relatively benign growth and do not metastasize unless they con- 
tain cells of the squamous-cell or transitional type. 

Transitional (basal squamous cell) epitheliomas”? represent metamorphosis 
of the basal-cell to the squamous-cell type. Wilson,?* in a series of 1,267 cases of 
epitheliomas, reported an incidence of 10.8 per cent basal squamous cell tumors. 
Beeause it is often impossible to differentiate clinically this type of tumor from 
the basal-cell type, it is of importance that a pathologic diagnosis be made 
early, for the transitional type may metastasize. Basal squamous cell lesions are 
found most frequently on the cheeks, eyelids, nose, forehead, ears, scalp, and 
canthi of the eyes, in the sequence mentioned. Early treatment,-in all three 
types of epithelioma, is greatly desired to avoid metastases, extension, under- 
mining, and destruction. This treatment consists of wide surgical excision, 
toeentgenotherapy, electrodessication or cautery, or a combination of two or more 
methods. 

TUBERCULOSIS CUTIS 
The form of development of tuberculous infection is determined by the 


allergic response of the individual. Hyperergic and anergic responses are of 
particular importance in certain types of cutaneous tuberculosis.2* One expects 
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strongly positive tuberculin tests or a hyperergic reaction in lupus vulgaris, jy 
tuberculosis verrucosa cutis, and in colliquative tuberculosis. In the cacheetiye 
stage of any form of tuberculosis, the tuberculin reaction may be negative dye 
to a complete breakdown of the immunity reaction. 

Tuberculosis may be manifested by a large variety of cutaneous lesions, (jf 
many methods used to classify these lesions, one of the most practical is class. 
ification into: 

1. Localized types extending from an infected area.” 

2. Hematogenous types. 

Of interest in the first group are the following: 

1. Primary tuberculous complex (the tubereulous chancre) (Fig. 41), 
This lesion is formed in the skin by the introduction of organisms from the out- 
side in a nonimmune subject. These primary chancres may have associated 
lymph-node enlargement like a syphilitic chanere.*® This variety represents 
inoculation in virgin soil and therefore is most often seen in children. These 
lesions frequently occur on the face or in the oral eavity. 


Fig. 41. Fig. 42. 


Fig. 41.—Tuberculous chancre of the cheek. 
Fig. 42.—Tuberculosis cutis orificialis associated with advanced pulmonary tuberculosis. 


2. Tuberculosis verrucosa cutis. This lesion is produced in the skin by 
the introduction of organisms from the outside in soil rendered allergic through 
previous infection. This type affects dentists and pathologists** who are inocu- 
lated by patients with superficial tuberculous lesions, or from tuberculous 
sputum or infected tissues. 

3. Tuberculosis cutis orificialis?’ is nearly always secondary to tuberculosis 
of internal organs, particularly the lungs, and attacks the mucosa or skin at the 
outlet (Fig. 42), forming punched-out, painful ulcers with necrotic bases. 

4. Serofuloderma (tuberculosis cutis colliquativa) involves the skin see- 
ondarily by direct extension from lymph glands or bones which are tuberculous 
(Fig. 43). Scerofuloderma occurs most frequently in the neck.”* 


5. Lupus vulgaris is characterized by plaques of small, soft, ‘‘apple-butter- 
like’’ tubercles made up of true tubercles. (Fig. 44.) The face is the common 
site of the disease,”® 
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In the second group (hematogenous types) of interest are the following: 
(1) Aeute miliary tuberculosis. This variety may or may not have an eruption. 
It usually occurs in children, is generalized and fatal.’"° Immunity in miliary 
tuberculosis is lacking. (Fig. 45.) (2) Multiple disseminated tuberculosis of 
the skin. In this group we see miliary lupus of the face appearing very much 
like acne.** 
implies, much like the comparatively inocuous acne rosacea (Fig. 46).*» * 


) 


Also, roseacea-like tuberculosis in this group appears, as the name 


Fig. 43. 


Fig. 43.—Scrofuloderma. (Note sinus tracts.) 
Fig. 44.—Lupus vulgaris. (Note destructive process.) 


Tuberculosis of the skin and the mucous membranes* is a possible source 
of infection to the professional man. Much like syphilis, it behooves the dentist 
to be aware of the possibility of tuberculous infection for his own safety, for 
the sake of public health and the well-being of the patient As has been brought 
out, tuberculous lesions visible to the dentist may be multiform in character 
and imitate many apparently simple dermatological conditions. It must be 


emphasized that similarity between syphilitic and tuberculous lesions of the 


face and oral cavity may be remarkable. Actually, differentiation clinically 
may not he possible and laboratory and pathologie investigation may be neces- 


Ih 
ve 
ue 
Of 
SS- 
= = 
— 
* 
gh 
Fig. 44. 
Cll- 
he 
yus 


238 Arthur C. Curtis and John C. Slaughter 
sary for differentiation. Similarity between the two afore-mentioned types of 
lesions is also brought out by the fact that malignant degeneration is frequently 


seen in tuberculous lesions or their sears (Fig. 47). Lesions of several types 
may be present in the same patient.** 


Fig. 45.—Miliary tuberculosis. Fig. 46.—Rosacea-like tuberculid. 


Fig. 47.—Malignant degeneration of tuberculous lesion. 


LUPUS ERYTHEMATOSUS 


This disease is of interest because of its frequent onset on the face. Like 
all lesions thus far discussed, it may undergo malignant degeneration. Lupus 
erythematosus is usually a chronic, occasionally an acute disease of the skin. 
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Fig. 48.—Discoid lupus erythematosus. 


Fig. 49.—Disseminated lupus erythematosus. 
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The lesions are erythematous, scaling patches of various sizes and configura. 
tions which induce superficial atrophy and sear formation. There are two types, 
one being the more common discoid or fixed variety (Fig. 48), and the other 
the diffuse or disseminated type (Fig. 49). The former may also become dis. 
seminated. The discoid type involves only the skin, but the disseminated type 
may involve deep tissue and viscera and thus terminate fatally. Early recogni- 
tion and treatment of this condition can cause involution of the lesions and 
minimize scarring and disfigurement as well as prevent death from the disease. 
Occasionally, lesions are seen in the mouth and more commonly on the lower 
lip.** 
THE PAPULOSQUAMOUS ERUPTIONS 

This group of dermatoses is characterized by lesions which are papular and 
scaly. 

Included in this group are psoriasis, seborrheic dermatitis, pityriasis rosea, 
lichen planus, tinea circinata, and papulosquamous syphilids, occurring in that 
order of frequency.*® 


Fig. 50.—Psoriasis. 


Psoriasis typically consists of reddish round or oval plaques, usually dry, 
and covered with whitish, silvery, layered scales.*° The lesions are usually 
found on the elbows, knees, and sealp. (Fig. 50.) Lesions of the face and 
mucous membranes are unusual.** There are no constitutional symptoms asso 
ciated with psoriasis. The patient complains of the appearance of the scaling 
lesions and occasionally of itching. Treatment can bring the psoriasis under 
control, but it does not promise cure.** Syphilis can imitate psoriatic lesions, 
especially in the Negro. 
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Seborrheic dermatitis consists of slightly reddened areas with a yellowish 


seale which may be dry but more often is greasy.'' The most common site for 
this to occur is the scalp, and it is familiar as dandruff of the sealp. From 
that area it may spread to involve the forehead, about the ears, eyebrows, and 
nasolabial folds (Fig. 51). Faulty metabolism of oil is thought to be of etio- 
logical importance. Loss of hair is often a result of seborrhea. Secondary 


infection may be present concomitantly and the lesions may simulate true 
eezema. Most patients respond readily to therapy. 


Fig. 51.—Seborrheic dermatitis. 


Fig. 52.—Pityriasis rosea. 


Pityriasis rosea seldom attacks the visible portion of the head and neck 
and will not be diseussed (Fig 52). 

Lichen planus is an eruption of glistening, reddish or violaceous, pinhead to 
pea-sized papules which are at first discrete but may coalesce to form rough, 
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sealy patches. This disease often attacks the mucous membranes either in aggo. 
ciation with cutaneous lesions or singly. It is the involvement of the ora] 
mucosa that is of interest because these lesions must be differentiated fro 
leucoplakia. The lesions of the skin rarely occur on the face and the scalp. 

The lesions of the mucous membrane occur usually on the buceal mucosa and 
tongue.** The lesion is a sharply defined, whitish, or bluish-white patch or 
streak. Lesions may be present only in the mouth or may be present there for 
a long period before lesions of the cutaneous surface appear.'® 

Papulosquamous syphilides may very closely imitate the lesions of some 
other members of this group. They have been discussed. 


FUNGUS DISEASES 


Only the relatively common diseases due to fungi or those of grave im. 
portance to the patient’s life will be discussed.. They may be classified as: 
(1) Primarily cutaneous mycoses (dermatomycoses) ; (2) primarily cutaneous 
and/or mucous membrane mycoses, with frequent systemic involvement (moni- 
liasis, -blastomyecosis, sporotrichosis, actinomyeosis); (3) primarily systemic 
mycoses with infrequent cutaneous or mucous membrane involvement (cocci- 
diomycosis, torulosis, histoplasmosis). 

1. The superficial fungus infections of the skin may be caused by one of 
more than one hundred species of fungi.1* We will not deal with the various 
genera or species of causative fungi, but will dwell on the various types of 
the more common lesions due to fungi that can occur on the head, face, neck, 
and hands. 

Mycotie lesions of the sealp*’ may vary from small, roundish, cireumseribed, 
dry patches of the scalp to large, deep, oozing, pustular lesions (Fig. 53). Any 
variation between these lesions may oceur. Alopecia may be temporary or 
permanent if scarring is present. Early diagnosis and proper therapy are 
most important. 

The bearded area of the face may be involved with lesions which may be 
small, red, scaling areas, or pustular, crusting, erythematous lesions (Fig. 54). 
The same multiplicity of lesions can oceur on the neck and hands. 

Tinea circinata may occur on the exposed surfaces of the face and hands 
as small pea-sized, nummular, or large, circular, circumscribed, slightly red- 
dened, dry scaly patches (Fig. 55). The central portion of these lesions may 
appear unaffected to the naked eye, and thus produce a ring (ringworm). 
Lesions of this type may be deep, with pustular involvement.** 

The nails may be involved by the fungi. When present, the nail plate is 
yellow, brittle, motheaten, and undermined. (Fig. 56.) 

2. The primarily cutaneous and mucous membrane mycoses with frequent 
systemic involvement include moniliasis. The lesions of moniliasis of the skin 
and mucous membranes are of multiple types.*® Localized lesions in the folds 
of the skin are most common, but lesions may involve any portion of the body. 
Widespread moniliasis is frequently associated with oral and intestinal infection.” 
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Thrush of infants or similar lesions in adults (Fig. 57) is a form of 
moniliasis. Atrophied papillae with a smooth, glazed, bright red surface of the 
tongue may be seen. The lips and mouth are frequently involved in moniliasis. 
Small, glistening, wh'te, flat lesions may be seen on the lips, or on any portion 
of the oral mucosa. 


Fig. 53.—Mycotic lesion of the scalp. 54.—Tinia barbae. 


Fig. 55.—Tinia circinata. 


Perléche (Fig. 58), a maceration with transverse fissuring of the oral com- 
missures, is frequently caused by monilia infection. Other causes of perléche 
include staphylococcie or streptococcie infections, vitamin deficiency diseases, 
particularly pellagra, and persistent drooling from malocclusion.of the teeth. 

Blastomyeosis of the skin (Fig. 59) forms chronic, slowly progressive, 
granulomatous lesions with thick crusts, warty vegetations, miliary abscesses. 
The lesions may involute centrally, forming white scars, and may spread at the 
borders.” The neck and face are not infrequently involved. Systemic involve- 
ment is less common but usually fatal when present. 

Sporotrichosis is a rare disease seen particularly in gardeners, florists, and 
laborers? The sporotrichum fungus causes a primary sore (chancre) at the site 
of inoculation. A few days or weeks later, lymphangitis and cold abscesses, or 
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granulomatous ulceration along the lymphaties occurs. Occasionally, the lesions 
oecur about the eye or mouth.** (Fig. 60.) 

Actinomyecosis (lumpy jaw) (Fig. 61) often begins after extraction of teeth 
or from carious teeth, infected gums, disease of the inferior maxilla and perigs. 
teum.*® The cervicofacial region is the most common site of the disease. The 


Fig. 57. Fig. 58. 


Fig. 57.—Moniliasis of the mouth and tongue (thrush) in an adult. 
Fig. 58.—Perléche. (Etiology Monilia.) 


process is sluggish and begins insidiously. The area involved is usually palm 
sized or smaller. The lesions are rather characteristic with a dusky-red color, 
both firm and fluctuating areas, and draining sinuses.“ The fungi are found iD 
clusters in the discharge and have been called ‘‘sulfur’’ granules because of 


their appearance. 
3. The primarily systemic mycoses, with infrequent cutaneous or mucous 
membrane involvement include coccidioidomyecosis, This is also called 5a! 


| 
Fig. 56.—Onychomycosis. 
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59. 
Fig. 59.—Blastomycosis of the skin. 
Fig. 60.—Sporotrichosis (primary lesion). 


Fig. 61. 
Fig. 61.—Actinomycosis. (Note multiple draining sinuses.) 
Fig. 62.—Histoplasmosis of the tongue. 
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Joaquin Valley fever because it is endemic in that Southern California valley. 
The cutaneous lesions of coccidioidomyeosis closely resemble the lesions of 
blastomyeosis. Their differentiation is usually made by laboratory studies 
In this same group of mycoses is histoplasmosis (Fig. 62). This is a chronic 
disease characterized by emaciation, leucopenia, anemia, irregular fever, and 
lymph node, liver, and spleen enlargement.** Chronic, superficial, ulcerative, 
and granulomatous mucocutaneous lesions without induration or noticeable 
inflammatory reaction are seen.*® In this country most of the reported cases 
have been from the Mississippi Valley. 


EXANTHEMAS 


The exanthemas include scarlet fever (scarlatina), measles (rubeola), Ger. 
man measles (rubella), smallpox (variola), and chicken pox (varicella). Be. 
cause of their contagious nature, they present an important public health 
problem. All of these diseases have a characteristic cutaneous eruption, and 
with exceptions, immunity is commonly conferred.*® 

Details of the exanthematous disease will be discussed only in their im. 
portance to the dentist, with emphasis on signs and symptoms that are discerni- 
ble to the dentist at his examination. 

Searlet fever has a short incubation period of one to several days with an 
abrupt onset of vomiting, sore throat, and headache.*® The temperature and 
pulse rise rapidly. The tongue will be covered with a yellowish-white coat 
through which the red fungiform papillae protrude. The tonsils, uvula, and soft 
palate are congested and swollen, and a red, punctate eruption may be seen on 
the hard and soft palate“? The maxillary and cervical glands enlarge early. 
The characteristic uniform, reddened eruption, made up of closely set red points, 
begins about twenty-four hours after the afore-mentioned symptoms. It begins 
on the neck and quickly spreads to the face and down over the trunk. 

The face presents a characteristic appearance in that the area about the 
mouth is clear of the eruption. The tongue, shortly after the eruption is fully 
developed, becomes markedly reddened. Later, the coat is lost on the rest of 
the tongue, leaving a red, raw, glazed surface, with well-defined, papillary 
elevations. This is the so-called ‘‘strawberry tongue.’’ Uncomplicated cases 
last from two to six weeks. All the involved skin or mucous membrane is shed. 
Many serious complications can occur in this disease.** 

Measles has an incubation period of ten to fourteen days.*® The first 
symptoms are those of a common cold with sudden development of fever, sneez 
ing, dry cough, and photophobia.’**? The mucous membranes become hyperemic 
and usually demonstrate a punctiform eruption. The tongue is furred. White 
or bluish-white fine points or plaques situated on a reddened base develop on the 
mucous membrane.”® They develop chiefly along the line of the molar teeth on 
the buccal mucous membrane. These are termed ‘‘Koplik’s spots.’’ 

Small, red or violaceous, macular lesions, slightly raised, begin on the face 
and neck on the fourth day. These rapidly spread to the trunk and extremities. 
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Three or four days after the onset of the eruption the lesions begin to fade, with 
, decrease in temperature and other symptoms. There occasionally occur varia- 
tions and complications to the preceding outlined course of measles. 

German measles has an incubation period of from one to three weeks. Symp- 
toms of malaise, headache, and fever may precede by several hours or a day, the 
mset of the eruption. The lesions are usually pinhead to pea-sized, round or 
wal, pinkish or rosy-red, smooth or slightly elevated macules.*® They are less 
vivid than searlet fever lesions. They lack the blue or violaceous tinge seen in 
measles."* The posterior cervical glands are enlarged. The eruption fades in 
one to three days.*° 

Smallpox has an incubation period of from eight to fourteen days without 
symptoms.*® Chills and high fever are noted, with headache, pains in the back 
and epigastrium, and nausea and vomiting. Hyperemia of the fauces may be 
noted at this time. These symptoms are present for three or four days before 
the characteristic eruption appears.®°® The face and scalp are the site of the 
first lesions, with spread over the trunk, limbs, palms, and soles. The eruption 
appears as small red spots, and then becomes larger and raised. There may be a 
red areola about the lesion. The lesion soon becomes vesicular, and a few days 
later, pustular. In a given region there is uniformity in the stage of develop- 
ment of the lesions. Reddened and eroded lesions occur in the mouth** with 
the tongue being swollen and deglutition painful. The tongue may have un- 
broken vesicles. During the pustular stage, the patient gets a fever again. The 
lesions fade about the twelfth to fifteenth day. Sears may be left, especially 
on the face. There are mild, severe, and hemorrhagic variations of smallpox. 

Chicken pox has an average incubation period of fourteen days.°! The erup- 
tion is, as a rule, the first symptom. It appears as a small reddened spot with 
rapid development of ‘‘teardroplike’’ vesicles. They only occasionally become 
pustular and in a few days recede and become crusted. A few vesicles usually 
appear on the hard and soft palate, more rarely on the tongue, buccal mucosa, 
and posterior pharyngeal wall. They rapidly become eroded. The vesicles of 
smallpox are larger, and in chicken pox fever and malaise are minimal. Searring 
occurs only occasionally following infection of the lesion. The wrists and hands 
are usually spared of any involvement. Complications are unusual in chicken 
pox.*® 


AVITAMINOSIS 


Avitaminosis is due to inadequate intake or utilization of vital substances 
contained in food. This inadequate utilization often occurs through an un- 
balanced diet in which food containing the necessary vitamins is not consumed.”° 
Avitaminosis may occur with an adequate consumption of the necessary dietary 
constituents, Loss of vitamins by intractable diarrhea, inability to absorb vita- 
mins, lack of a bodily factor to convert vitamins into usable forms, high individ- 
ual requirements, or the inhibition, by infection, of the function of vitamins may 
all lead to avitaminosis, despite intake of normal amounts of vitamins. 
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Of interest to us are the following deficiencies: (1) vitamin A, (2) vitamin 
B, (thiamin), (3) vitamin Bz (G) (riboflavin-lactoflavin) and nicotinic ageid 
(P.P. factor), (4) vitamin C (aseorbie acid). 

1. Vitamin A deficiency®? causes dryness and roughness of the skin. dry- 
ness of the hair, decrease or absence of sweating and sebaceous secretion. horny 
plugs and spinelike papules, especially on the extensor surfaces of the body, 
Changes of epithelial degeneration take place in the conjunctiva and cornea, 
This is the classical change in vitamin A deficiency and is often associated with 
night blindness. (Fig. 63.) 


Fig. 63.—Vitamin A deficiency with spinelike papules. 


2. Vitamin B; deficiency usually results in beriberi, but is also thought to 
cause redness and sealing of the hands, feet, and occasionally around the mouth 
and face (pink disease). There may be associated photophobia and psychic 
disturbances.'* 

3. Vitamin Bs (G) (riboflavin-lactoflavin) and nicotinie acid deficiencies 
cause pellagra. The three cardinal symptoms of pellagra are dermatitis, diar- 
rhea, and dementia.’”” The dermatitis occurs principally on the backs of the hands, 
face, neck, wrists, perineum, and feet. Early the lesions®* of the face may 
appear similar to sunburn, but later the areas are livid, elevated plaques with 
sealing. The oral mucosa‘ is frequently involved early in the disease. The 
gingivae and gums are spongy, red and bleed slightly, as in scurvy. The 
tongue is red, atrophic, and sore. Perléche may also occur. (Fig. 64.) 

4. Vitamin C (ascorbic acid) deficiency causes scurvy." Early involvement 
of the gum tissue, with spongy, easily bleeding, and occasionally gangrenous 
changes is characteristic (Fig. 65). The cutaneous lesions are usually not visible 
in the clothed individual. Most frequently, follicular plugs occur on the thighs 


4 
ae 
Es ; 
Poe 
<a 


Clinical Diagnosis of Dermatological Lesions 249 


and upper legs. These lesions may have perifollicular hemorrhages, unlike the 
horny plugs of vitamin A deficiency. Specific treatment is available in each of 
these conditions by administering a diet rich in the specific vitamins involved, by 


concentrated oral or parenteral vitamins. 


Fig. 64.—Vitamin Be deficiency with tongue involvement and perléche. 


Fig. 65.—Vitamin C deficiency with spongy, bleeding gums. 


BULLOUS DISEASES 

Of the bullous diseases we shall only consider pemphigus chronicus (true 
pemphigus). This is a severe constitutional disease which is manifested by suc- 
cessive crops of bullae on skin and mucous membranes.’? The cause of pemphigus 
is unknown." The mucous membrane of the mouth seldom escapes involvement 
and frequently the first lesions are seen here.** If large areas of mucosal epi- 
thelium are involved, nourishment is taken with considerable discomfort and the 
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prognosis becomes more grave. These mucosal lesions are difficult to differentiat, 
from lesions of erythema multiforme. The pemphigus bullae form on a normal. 
appearing epidermis and not usually® on an erythematous base as in erythema 
multiforme” (Fig. 66). The course of pemphigus is usually progressively down. 
hill until death ensues. 


Fig. 66.—Pemphigus vulgaris of the mucous membranes. 


PURPURA 


Purpura is not a disease, but a symptom, and means the nontraumatie ex- 
travasation of blood into the skin from the smaller vessels** (Fig. 67). The 
process may occur in lesions of various dermatoses, such as papules, vesicles, 
bullae, and wheals. It is seen especially in erythema multiforme, dermatitis 
medicamentosa, and herpes zoster. In the acute exanthemas, purpuric lesions 
give a more serious prognosis than nonhemorrhagie ones. The causes of purpura 
may be allergic, toxic, mechanical, or unknown.*® 


HERPES SIMPLEX 


Herpes simplex’ (fever blisters, cold sores) is an acute, usually recurrent, 
eruptive disorder characterized by formation of grouped vesicles on an inflamma- 
tory base. The etiological agent is a virus. There are associated sensations of 
heat and burning preceding and during the eruption. The lesions are pinhead 
to split-pea-sized and contain clear serum (Fig. 68.) The mucous membrane of 
the oral, nasal, or pharyngeal cavities may be the site of involvement. Here 
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Fig. 67.—Purpura. (Note lack of fading when put under pressure with a glass slide.) 


A- Fig. 68. Fig. 69. 


if Fig. 68.—Herpes simplex. (Note grouping of vesicles.) 
d Fig. 69.—Herpes zoster. (Note necrotic changes over the glabella.) 
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vesicles are rarely seen because of moisture and trauma. They appear as reddish 
or grayish erosions. The lesions occur most commonly about the lips and noge. 
but any cutaneous surface may be involved. Herpes simplex usually completes 
its evolution within one week. Mild constitutional symptoms may accompany 
this disorder, especially when the mucous membranes are involved. There ig 
an association of herpes simplex with infectious disorders, notably cerebrospinal 
meningitis, lobar pneumonia, malaria, scarlet fever, influenza, typhus, and 
diphtheria. 
HERPES ZOSTER 

Herpes zoster*™*® (shingles) is also a virus disease characterized by the forma- 
tion of groups of vesicles on an inflamed base, preceded, accompanied, or fol- 
lowed by neuralgie pains or itching sensations. It is usually not a recurrent dis- 
order. The lesions follow distribution of cutaneous nerves, and usually are uni- 
lateral for that reason. Involvement of the scalp, forehead, eyes, and face is 
not uncommon (Fig. 69). Many variations may occur, including involvement of 
several nerve roots."' The lesions are usually present from ten to twenty days, 
but may remain longer. The vesicles are deeply situated and have a thick wall. 
Drying without rupturing is the rule. In some eases, bullae or large blood-filled 
vesicles appear. A violent inflammation may occur, with resultant gangrene.” 
The involvement of the eye may lead to its loss. Meningitis may occur, and some 
fatalities have been reported. 


ACNE VULGARIS 


Aene vulgaris is a chronic inflammatory disease of the sebaceous glands and 
the pilosebaceous follicles. Because of its association with or precedence by 
seborrhea, it begins commonly at the age of puberty. Diet*? and endocrine 
balance®* may play an important etiological role. Sites of predilection are the 
face, neck, upper part of chest and back, and the shoulders, Early, the aene 
lesion is a conical papule, more or less erythematous, the point of which is formed 
by a black punctum, the head of the comedo. Superficial acne lesions may in- 
volute or may progress to pustules (Fig. 70). Scarring may result from sup- 
puration of the connective tissues surrounding the involved gland. Rosacea is 
most commonly confused with aene vulgaris. Tuberculosis and syphilis may 
have to be ruled out.'* Early treatment of acne vulgaris may prevent marked 
searring. 


ROSACEA 


Rosacea appears in an individual with seborrhea and neurovascular it- 
stability, and usually it is a disease of middle life. The most commonly affected 
areas are the lower central forehead, nose, cheeks, and chin. Early, there is 
blotchy erythema, with erythematous papules. Later, pustules and permanent 


12 


dilation of the blood vessels (telangiectasis) on the nose and cheeks are noted 
The skin of the face is usually large-pored, but comedones are not preset. 
Rosacea may also affect the eye with resultant conjunctivitis, blepharitis, and 
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Fig. 70.—Acne with acne scarring. ig. 71.—Acne rosacea. 


.—Sycosis vulgaris. 
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keratitis.°° The disease is frequently an angioneurosis precipitated by organic 
disease. A few cases will develop a large bulbous tumor of the nose termed 
rhinophyma (Fig. 71). Focal infection of the teeth may be predisposing.** 


PYOGENIC CUTANEOUS INFECTIONS 


The pyogenic infections of the skin are usually caused by the staphylococens 
or streptococcus.’* Impetigo is the most superficial of the pyogenic infections, 
with the organisms, staphylococci or streptococci burrowing beneath the stratum 
corneum and giving rise to erythematous vesicular or bullous lesions which soon 
rupture and form seropustular crusts.°° The superficial nature of impetigo is 
the factor that results in little, if any, scarring. Ecthyma may complicate 
impetigo, the scratching of mosquito bites, or similar mild trauma. Ecthyma 
extends into the dermis, involving all layers of the epidermis, and therefore a 
sear always results after healing.’? 

Erysipelas is caused by a specific streptococcus and is characterized by an 
erythematous and edematous plaque, with a tendency to peripheral extension, 
and an associated acute fibrile response with marked local pain.‘® There may 
be involvement of the mucosae, but the most frequent location is the face and 
sealp.* Erysipelas may heal with no resultant sear, but not infrequently, due 
to lymphatie blockage and thrombosis of many small vessels, gangrene or even 
loss of the part may occur.*® 

The preceding pyogenic lesions are most common about the face. Folli- 
culitis, furuncles, and carbuncles may occur in these areas. A syecosis vulgaris 
(barbers’ itch) is a pyogenic infection of the bearded area, and hence differs 
from tinea barbae’® (Fig. 72). 

SUMMARY 


The opportunities of the dentist, in the routine practice of his profession 
of oral-dental medicine, are such that by careful examination of the patient he 
may recognize many lesions of the mucous membranes and cutaneous surfaces 
that come under his surveillance. The more common diseases, as well as those of 
grave importance, are discussed. This is done to better acquaint the dentist with 
these lesions so that he may protect his patient’s health and even prolong his 
life. Frequently, he may also protect himself and that of the general public 


with this knowledge. 
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DENTAL EDUCATION AND PRACTICE IN ENGLAND AND FRANCE 


WuuuM B. Ryper, Jr., D.D.S., L.D.S. (R.C.S. Ena.), SAN FRANCISCO, CALIF. 


ENTISTRY throughout the world has many problems, scientific, clinical, 
D and sociologic. Study of the efforts of the profession in England and 
France to solve these problems may give information of value in the analysis of 
similar problems in this country. 

Great Britain has completed a quarter century under an increasingly ex- 
tensive program of socialization. Under the present government, plans are being 
prepared to provide for a complete National Health Service. All phases of 
dental practice on the entire population will come under the direction of this 
plan. Observations on dental education and practice in England must therefore 
be considered in relation to this background. 

When the social program was inaugurated at the end of World War I, a 
major problem was professional man power to provide an adequate service. A 
new dental practice act was prepared, and the register of licentiates was re- 


established with some 6,000 names of men with a dental degree and over 7,000 
who had been doing dentistry without this formality for at least five years. 
Since this time, 1921, no one has been placed on the register without formal 
education and a degree. This registration of many thousands who had not 
received formal dental education had a definite effect on the methods of prac- 
tice and the reaction of the public to dental service. Preventive treatments and 
control of dental disease were largely ignored by many of the registrants be- 


cause of inadequate training. 

The opposition of the insurance agencies toward conservative operations 
and continuous care was also apparent very early. Analysis of the early fee 
schedules shows a definite financial preference being given to extractions and 
full denture service as compared with operative and preventive dentistry. This 
has tended to retard public appreciation of the advances made by the profession 
In recent years. Receiving minimum care under the health insurance program, 
the population has never become aware of the advantages of early care and pre- 
vention, and the role of the dentist in maintaining health has been largely 
ignored. 

Leaders in the profession, however, have been valiantly striving to raise the 
standards. Since 1921, only graduates of approved schools have been admitted 
‘0 practice, and today more than two-thirds of the profession have obtained 
adegree. Efforts have been made successfully to increase fees paid for restora- 
Palm Seminar for the Study and Practice of Dental Medicine, 
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tive work. Prior to the war, programs were being started to provide care for the 
children through the school system. 

Great improvement has been made in dental teaching, with increased em. 
phasis on prevention. Philanthropic agencies, notably the Nuffield Foundation, 
have been interested in supporting dental education and research. Fellowships, 
grants-in-aid, improved facilities, and better academic status with full-time 
professorships have been provided to improve dental training. 

At present, dental education is closely related to medical education, and 
basie courses are largely interchangeable. The entrance requirements are 
similar, passage of the Matriculation Examination, about equivalent to ou 
College Entrance Board. In general, the course is four years, leading to a 
diploma or the right to be examined by one of the Royal Colleges of Surgery. 
Longer courses are available, culminating in various degrees in dentistry. Many 
dental students continue their training and secure one of the medical degrees, 
usually obtainable after two additional years of study. 

In the dental curriculum, considerable stress is placed on the systemic 
aspects of dental disease. Training in the diagnostic criteria of acute and 
chronic infections, malignancies, and degenerative changes of the vital organs 
is a most important part of the course of study. The relation of this to dental 
practice is stressed in the clinic and has a definite bearing on the type of service 
rendered to the public. 

A detailed analysis of the course of study shows variation from the standards 
of American schools, but these are undoubtedly the result of the difference in 
practice methods. Recent graduates are well qualified in all phases of pro- 
fessional work and are comparable with our own. Improved.methods in teaching 
are being planned and executed. Great stress is being laid on the necessity for 
more full-time teachers and for expansion of the teaching of prevention and 
control of dental disease. Children’s dentistry and orthodontic care are re 
ceiving increasing emphasis. Under present plans, the future graduate should 
be well able to meet any demand for dental service. 

The present practice of dentistry in the British Isles, however, is to 4 
large extent on a different basis from that found in the United States. The 
development of the socialization program and a lack of public understanding of 
the need for early preventive care has resulted in a large segment of the popula- 
tion expecting only breakdown treatment. The prevention and control of dental 
disease, as we understand it, are largely a matter for future planning. Pub- 
lished statistics indicate that the great bulk of dental work done under the i 
surance plan even today is largely extractions and full-denture construction. Ex- 
tractions are done under general anesthetic almost exclusively. 

Perhaps the most concise description of the operation under this plan is 
the following excerpt from the ‘‘Interim Report of the Inter-Departmental Com- 
mittee on Dentistry,’’ the so-called Teviot Committee : 

‘“‘Dental Benefit Under National Health Insurance.—Those approved socle: 
ties which are found at their quinquennial valuation to have disposable surplus 
funds, may, subject to ministerial sanction, give certain statutory ‘ additional 


sl 
10 
he 
fit 
a] 
Dé 
m 
ky 
NG 
on 
ho 
tr 
res 
pl 
sel 
re 
is | 
Wi 
Th 
Cal 
pre 
wa 
ous 
of 
hy 
tee 
car 
pre 
ma 
Th 
Bef 
hee 
ser 
and 
tak 
wid 


Dental Education and Practice in England and France 259 


benefits’ to their members. Dental Benefit is one of these benefits, and it con- 
sists of the whole or part payment of the cost of approved dental treatment given 
to members by dentists of their choice under prescribed conditions. A dentist is 
uder no obligation to provide treatment to insured persons, but if he does so, 
he must provide all the treatment that is necessary to render the patient dentally 
ft, When treatment has been completed in accordance with the conditions, the 
approved society pays not less than 50 per cent of the cost. A few societies 
pay more than this. Payment is made on the basis of an itemized scale of fees. 


‘Roughly two-thirds of the insured population, that is between 13 and 14 
million people, are entitled to dental benefit, but only 800,000 (less than 7 per 
cent) of these claim it on average each year. (This percentage is commonly 
known as the ‘demand rate.’) The qualification for dental benefit is a pre- 
seribed period of membership of a Society which works out at about 214 years 
on average and can be completed, at the earliest at the age of about 17. Thus the 
boy or girl who leaves school at 14 has usually no assistance in obtaining dental 
treatment for those three important years. Approved societies can refer to 
regional dental officers of the Health Department any case of proposed or com- 
pleted dental treatment on which they desire further advice, and dentists them- 
selves have a similar right. 

“Tt is the common experience in insurance dentistry that people do not 
resort to treatment until a stage when the teeth are unsaveable and often there 
is gross sepsis. 

In the larger centers of population, a better type service is available, and 
with improved educational standards an even greater improvement is expected. 
The major problem, however, is education of the public in the need for early 
care and methods of prevention of dental disease. A great advance in this 
project has been the training given those in military service during the recent 
war, and a greater demand is anticipated for this type of care in the years ahead. 

Graduates of recent years, who have been fortunate in locating in prosper- 
ols areas or associating with men with good practices, are rendering a high type 
of service. In this group there is good appreciation of the necessity for oral 
hygiene, adequate dietary control, careful diagnosis and treatment planning, and 
technical proficiency in operative procedures. Those who demand such dental 
tare are well provided for. 

However, looking to the future, with an anticipated expanded government 
program, leaders of the profession are struggling with the problems of another 
ilan-power shortage. Various plans are being discussed to meet this emergency. 
The role of the dental hygienist in dentistry has been given considerable study. 
Before the war they were not recognized, but under the stress of military 
hecessity the Royal Air Force began a training program for girls to work on 
‘rvice personnel. Their value in the large clinics was conclusively proved 
and much discussion of their future place in the government program is still 
taking place. 

The use of the so-called ‘‘New Zealand Nurse’’ has also been proposed and 
widely debated, along with the training of other sublevel professional groups. 
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This matter of dilution of the profession is related to an expanded program of 
clinics and is seen by some men as the only available solution to the immediate 
problem. 

The bulk of the profession is probably opposed to dilution and clinie prae. 
tice, and feels that the demand for dental care even under the government pro. 
gram will not be excessive for some years. They feel that expanded teaching 
facilities and better professional recognition will provide the necessary man 
power and a satisfactory solution. The whole matter is being discussed in Parlia- 
ment and present plans do not call for inauguration of the new program before 
1948. In the meantime, there will be much committee work even after the 
passage of the basic act, so that the profession will have time to consider various 
proposals. The solution of this problem, however, should be carefully watehed, 
as it is similar in many ways to our own. 

In France, the profession also has been facing many problems—solving 
some, discussing others—all of interest. The immediate and greatest, of course, 
has been the problem of getting supplies and equipment. Many offices were 
damaged by the war, and supplies were very limited during the occupation. The 
generous and continuing response for assistance from this country has been of 
great value and clearly indicates the spirit of professional cooperation. Every 
effort should be made to assist in the professional rehabilitation of all the oe- 
eupied countries. 

Because of restricted teaching facilities during the war, France too, has a 
terrific problem of shortage of trained personnel. Some of the colleges were 
closed, and schooling was most difficult. For this and perhaps other reasons, a 
large percentage of women are now studying dentistry. This trend seems to be 
rather general on the continent and what it portends in the future is a subject 
of lively discussion. 

Those schools that were in operation during and after the occupation had 
many difficult situations. Gold was almost impossible to obtain for teaching pur- 
poses, and stainless steel has been used in*its place. Shortages of porcelain teeth, 
denture base materials, and even plaster increased the problems. It is difficult to 
imagine the trying circumstances under which dental education was carried on. 
Since the liberation, a great influx of students has taken place and lack ol 
supplies and adequate facilities have become even more pronounced. 

Dental education is also confused in its relationship to medicine. There 
are a large number of stomatologists, medical graduates who have had two yeas 
of special training in dentistry at the School of Stomatology in Paris. Many 
of these men hold special positions in the hospitals and all ranking officers im 
the service were from this group. This tendency in education, making the 
medical course a prerequisite for dentistry, has been widely discussed. As see! 
today in operation, it naturally has advantages and disadvantages. Undoubtedly, 
it provides a training in fundamentals which give the stomatologist a broad baek- 
ground for diagnosis and the application of preventive treatments. 

However, it seems to develop a different concept of dental practice and 4 
tendeney to relegate to a technician many of the phases of practice that are a! 
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integral part of the professional work as seen in America. With roughly 10 per 
ent of the profession in this group, it is difficult to establish exact comparisons. 
At present, it seems unlikely that the whole of dental education will follow this 


pattern. 

It is impossible to separate the problems of the profession in France from 
the political and economic problems of the country. The future of the profession, 
however, is in the hands of vital leaders. The schools are being rehabilitated and 
filled with enthusiastic students. As the whole socioeconomic situation clarifies 
and the future of the health service of the country is delineated, the professional 
problems should be carried to an equitable and sound solution. 
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Correspondence 


MEMBERS OF THE EXECUTIVE COUNCIL OF THE ANNUAL SEMINAR OF DENTAL MEDICINE, 
MEMBERS OF THE ANNUAL SEMINAR OF DENTAL MEDICINE, 
COLLEAGUES, LADIES AND GENTLEMEN: 


When we study the evolution and development of science, it can be observed that 
these have undergone, through time, a slow and continuous development which is inter. 
rupted from time to time by facts which mark their development and impel them in a 
surprising manner. When science protested against the dictatorship of the Wise Men and 
of the ancient conception in a movement headed by Leonardo da Vinci, Vesalio, and 
Francis Bacon, the struggle toward scientific orientation crystallized in a ponderable manner. 

The principal and greatest progress in the constitution of scientific societies was 
reached in the seventeenth century when scientific investigators stepped to first place and 
science made one of the most notable and rapid steps during its constant evolution. If, 
at present, before a new science which, we can say, has just been born, dental medicine, 
we try to inject in its young and vigorous body the energy which comes from the union, 
I am certain that we will sooner obtain the positive results which the collective effort 
of workers in this field may be able to offer in favor of this science, which is certain to 
revolutionize opinions and modify treatments in direct benefit of suffering humanity. 


It is for this reason that, taking advantage of the presence of a good number of 
scientists and persons interested in the resolution of capital problems which constitute 
the fundamental studies in dental medicine, I propose the creation of a committee to study 
the basis of organization and work which we could later call ‘‘ American Association of 
Dental Medicine.’’ And, to the surprise of many, I propose the name ‘‘ American Asso- 
ciation’’ and not ‘‘Pan-American’’ which has been customary, because I consider it is 
time that barriers of separation between us be lifted, as they have only served to keep 
us at a distance with the erroneous idea that we are different. America does not mean the 
United States. America represents a continent which now has the responsibility of the 
organization of peace, and which for the first time in history has the superior leadership 
which gives the clearness of ideas and the fervent wish to keep them pure. The social and 
medical problems are the same for the human being and their resolution is in the care of 
men of science before whom there exist no differences. 

You may be assured, Honorable Colleagues, that this simple idea put into practice 
with enthusiasm and energy will bear its fruit in future, the noble fruits of disinterested 
union which scientists can give; and later on even we, ourselves, will be surprised by 
the progress in the united work toward one single end. Please accept my very best thanks 
for your attention and sincere wishes that success may crown your every effort. 


(Signed) ALFREDO A. MORALES 


San Carlos University of Guatemala 
Guatemala City, C. A. 
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Original Articles 


THE HEALING OF EXTRACTION WOUNDS IN THE PRESENCE OF 
RETAINED ROOT REMNANTS AND BONE FRAGMENTS 


AN EXPERIMENTAL STUDY 


IrviINc GLICKMAN, B.S., D.M.D.,.* SAMUEL PRUZANSKY, D.D.S.,t AND 
Morris Ostracu, B.S., D.M.D., Boston, Mass. 


HE healing of uncomplicated postextraction wounds has been described in 

several experiments.’* However, the healing of postextraction wounds in 
the presence of retained root remnants and bone fragments has not been clari- 
fed on a histologic basis. In those experiments®* in which an attempt was 
made to investigate the healing of postextraction wounds in the presence of root 
remnants, the conditions were not entirely comparable to those which occur 
dinically. Root remnants embedded in human jaws have been described 
mieroseopically,®-?* but such findings offer a limited contribution to our knowl- 
edge regarding the tissue changes which occur in the postextraction period. 
Because there is considerable interest in the healing of postextraction wounds 
when such healing is complicated by the presence of retained root remnants or 
hone fragments, a series of animal experiments was undertaken to investigate 
the histologic aspects of this problem. 


EXPERIMENTAL PROCEDURE 


In 18 young adult male and female albino rats, the maxillary first molar 
was extracted under ether anesthesia in such a manner as to permit the reten- 
tion of the apical portion of one or more roots. A modified sickle scaler was 
used in the manner of an exolever to accomplish the extractions. In 14 animals 
the maxillary first molar was removed from the right side only, whereas both 
right and left maxillary first molars were removed in 4 animals. (Table I.) 

The animals were sacrificed at varying periods following extraction 
(Table I), and the jaws fixed in formalin, decalcified in an equal mixture of 
sodium citrate and formic acid,’* embedded in paraffin, and sectioned for micro- 
scopie study. 

MICROSCOPIC OBSERVATIONS 


Microscopie description of the individual wounds is presented in sequence 
according to the number of postextraction days elapsed at the time of sacrifice. 


From the Department of Oral Pathology, Tufts College Dental School. 
*Assistant Professor of Oral Pathology. 
tInstructor in Prosthetic Dentistry. 
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The duration and major complicating features preface the description of each 
wound. Duplicate descriptions of wounds of equal duration and comparable 
microscopic appearance are not included. 

Three-day Wound, Root Remnant in Situ.—The surface of the wound is 
formed by a meshwork of fibrin containing necrotic polymorphonuclear leuco- 
cytes and isolated clumps of bacteria, all of which are contained within a shal- 
low depression. The periphery of the surface depression is formed by strati- 
fied squamous epithelium which is deflected in a downward direction and is in 
apposition with the surface mass (Fig. 1). The epithelial cells immediately 
adjacent to the fibrinous meshwork are large and prominent and present a mild 
degree of intra- and extracellular edema. 

A dense mixture of polymorphonuclear leucocytes, red blood corpuscles, 
and small fragments of bone, cementum, and dentine separate the superficial 
fbrinous meshwork from a large retained root remnant. The root remnant is 
composed of dentine, cementum, and hyperemic pulp tissue, and is minutely 
fragmented along the fracture surface. Torn collagenous shreds of periodontal 
membrane interspersed with hemorrhage separate the root from the bony socket 
wall. In some areas the fibrillar nature of the periodontal membrane is not 
diseernible and instead it appears as a granular, amorphous, poorly staining 


mass. 

The bony wall of the socket is smooth in some areas and in others is in- 
dented with irregular semilunar depressions which contain remnants of the 
periodontal membrane. Isolated small fragments of bone apparently frac- 


tured from the socket wall are seen in the periodontal space. 

Eight-Day Wound, Root Remnant at the Surface—The major portion of 
the wound surface is occupied by a root remnant containing necrotic debris 
within the exposed pulp chamber (Fig. 2). Stratified squamous epithelium 
from the adjacent mucosa covers the fractured root surface and extends into the 
pulp chamber to contact the necrotic pulp remnant. A localized accumulation 
of polymorphonuclear leucocytes is seen in the connective tissue immediately 
beneath the overlying epithelium. 

The periodontal space separating the cementum from the underlying al- 
veolar bone is widened and filled with a loosely collagenous connective tissue 
stroma containing dilated capillaries. In one area the cementum and dentine 
of the root are eroded and present minute peripheral concavities. The margin 
of the underlying bone is lined with contiguous semilunar concavities contain- 
ing connective tissue cells and an occasional multinuclear osteoclast. 

Ten-Day Wound, Surface Osteomyelitis and Embedded Root Remnant.— 
The surface of the wound is formed by a craterlike depression which contains 
4 network of necrotic tissue debris, polymorphonuclear leucocytes, bacteria, 
and food particles in its superficial portion, and a mass of necrotic bone at its 
base (Fig. 3). 

The peripheral borders of the surface depression are formed by stratified 
‘squamous epithelium. On one aspect the epithelium is intact and presents a 
markedly keratinized surface. The terminal portion of the epithelium is in 
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Fig. 1.—D:z, three-day wound. Meshwork of fibrin containing necrotic polymorphonuclear 
leucocytes ane isolated clumps of bacteria in apposition with large retained root remnant. 
H. & E. X ) 


Fig. 2.—Ds, eight-day wound. Surface epithelium in apposition with pulp tissue remnants 
in partially extruded root fragment. (H. & E. x90.) . 
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3.—Fs, ten-day wound. Network of necrotic tissue debris, polymorphonuclear leu- 
‘oytes, bacteria, and food particles at surface of wound. Note necrotic bone within a dense 


Fig. 3.—Fs, 


orphonuclear infiltration. (H. & E. X60.) 
Fig. 4.—Fs, ten-day wound. Detail Fig. 3. Terminal portion of epithelium separated 


—_ necrotic bone by accumulation of polymorphonuclear leucocytes which extend from the 
erlying connective tissue. (H. & E. X400.) 
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apposition with necrotic bone, but is separated from it by polymorphonuelea; 
leucocytes which extend from the underlying connective tissue onto the surfage 
of the wound (Fig. 4). On the other aspect of the wound surface, the epi- 
thelium is in apposition with food debris. 

The appearance of the connective tissue varies in different areas of the 
wound. In the basal portion, the connective tissue is markedly cellular with 
stellate-shaped and elliptical connective tissue cells and a moderately dense. 
collagenous matrix. In the central portion and at the surface of the wound 
the connective tissue presents a moderate to marked polymorphonuclear infil. 
tration with occasional lymphocytes. 

The bone picture varies in different areas of the wound. At the base of 
the craterlike depression, which comprises the wound surface, is an isolated 
necrotic segment of bone with empty lacunae and eroded margins. The sur. 
face of the necrotic segment which rests upon the underlying connective tissue 
presents hollowed-out lacunae, some of which contain multinuclear osteoclasts 
and others a mixture of polymorphonuclear leucocytes and connective tissue 
cells. 

At the lateral border of the surface depression and extending into it, the 
alveolar bone is covered by polymorphonuclear leucocytes. The bone in this 
area is continuous with the underlying bone structure but differs from it in 
that the osteocyte lacunae are empty. Along the base and lateral walls of the 
socket, the bone in its greatest area is lined with a border of pale pink matrix 
in apposition with polyhedral osteoblasts (Fig. 5). Small, continuous  con- 
cavities containing osteoclasts are interspersed along the bony surface (Fig. 6). 
The margins of the marrow spaces present a varied picture. In individual 
spaces,-a portion of the endosteal margin is formed by hollowed-out lacunae, 
while the remainder is lined by pale pink bone matrix containing large osteo- 
cytes. This bone matrix is separated from the underlying deeper staining bone 
substance by a clear-cut, basophilic, curvilinear demarcation. 

Within the connective tissue near the base of the wound is a large spherical 
mass of cellular cementum. The lower border of the mass is formed by a thin 
peripheral margin of pale-staining amorphous matrix, enclosed within whiel 
are several discrete lacunae containing prominent deeply stained cells. 

Eighteen-Day Wound, Embedded Root Remnant and Bone Fragment.— 
The surface is covered by intact, markedly keratinized, stratified squamous 
epithelium. The epithelium extends into the underlying connective tissue il 
the form of rete pegs, one of which is elongated and bulbous and encloses 4 
fragment of necrotic bone (Fig. 7). The epithelial cells in the bulbous exten- 
sion are swollen and’ necrotic with pyknotic nuclei. In one area the epithelial 
cells are replaced by a dense accumulation of polymorphonuclear leucocytes t? 
form an intraepithelial abscess (Fig. 8). The enclosed necrotic bone fragment 
presents a minutely eroded periphery and contains osteocyte lacunae which are, 
for the most part, irregularly enlarged and devoid of nuclei. 

The connective tissue in the wound is densely cellular with a mucoid, 
granular matrix. The cells are stellate shaped. Occasional multinuclear 
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5.—Fs, ten-day wound. Detail Fig. 3. Bone at base of socket lined with a border 


Fig. 
of pale pink matrix in apposition with polyhedral osteoblasts. (H. & BE. x400.) 


Fig. 6.—Fs, ten-day wound. Detail Fig. 3. Bone surface and endosteal margin lined with 
pale matrix adjoining contiguous resorption lacunae with osteoclasts. (H. & E. xX 400.) 
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Fig. 7.—As, eighteen-day wound. Intact, markedly keratinized, stratified squamous 
epithelial covering. Underlying connected tissue contains an elongated rete peg which encom- 
passes a necrotic bone fragment. Note epithelial-lined cystic cavity and large retained root 
apex. (H. & E. X100.) 

Fig. 8.—As, eighteen-day wound. Detail Fig. 7. Swollen and necrotic epithelial cells 
with pyknotic nuclei and accumulation of polymorphonuclear leucocytes to form an intra 
epithelial abscess. (H. & E. 400.) 
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J Fig. 9.—As, eighteen-day wound. Detail Fig. 7, showing periphery of root remnant with 
a containing either multinucleated osteoclasts or stellate-shaped connective tissue 
(H Ae formation of cementum-like substance within pulpal surface of root remnant. 


x 800.) 


Fig. 10.—Ac¢, eighteen-day wound. Detail Fig. 7 showing margin of bone 


socket irregularly 
pale pink ? 
lling in the resorption lacunae. (H. & E. x 425.) 


at base 


indented with contiguous semilunar concavities. Note isolated patches of 
bone matrix interspersed along the bone margin and in some instances 
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giant cells are also seen. Contained in the connective tissue between the guy. 
face epithelium and the bone margin is the apical portion of a root comprise 
of cementum and’ dentine and an epithelial-lined cystic cavity. The periphery 
of the cementum is eroded, and in some areas hollowed-out lacunae extend 
through the cementum for varying depths into the dentine (Fig. 9). On the 
inner aspect of the root fragment in the region corresponding to the dentinal 
wall of the pulp chamber is a small zone of pale pink bone matrix containing 
several polyhedral cells with deeply staining nuclei. The over-all picture js 
one of resorption and indentation along the margin of the root fragment, with 
some evidence of apposition of newly formed bone. 

The margin of the bone at the base of the socket is irregularly indented 
with contiguous semilunar concavities. The coneavities contain either multi. 
nuclear osteoclasts or stellate-shaped connective tissue cells. Small spicules of 
bone are seen close to the bone margin. Isolated patches of pale pink bone 
matrix are interspersed among the concavities along the bone margin, and in 
some instances actually fill in the resorption lacunae (Fig. 10). The pale 
pink bone matrix which contains large, deeply stained, spherical osteocytes 
and is lined with osteoblasts is also seen along the inner aspect of the marrow 
spaces beneath the bone surface. 

Twenty-four-Day Wound, Embedded Root Remnant and Calcified Debris— 
The site of operation is covered by intact stratified squamous epithelium which 
differs from the epithelium of the adjacent mucosa in that it is thinner, has 
smaller papillary projections, and presents only the slightest degree of surface 
keratinization (Fig. 11). In several areas the epithelial cells show a slight dis- 
tention with prominent intercellular bridges. 

The underlying connective tissue is very cellular and densely collagenous. 
The individual fibers are separated by edema and occasional lymphocytes are 
scattered throughout. In one area there is a dense accumulation of lympho- 
cytes bordering a central focus of polymorphonuclear leucocytes and a small, 
amorphous, calcified mass. 

Along the bony margin of the socket, bone formation is a prominent find- 
ing. Immediately beneath the oral mucosa this bone formation is in the form 
of a bordering pale pink matrix with prominent spherical cells in apposition 
with the underlying irregular, deeper staining bone margin. At the base of 
the socket, elongated trabeculae of nonlamellated bone form the bulk of the 
bony substance. These trabeculae extend from the underlying lamellated bone 
and are for the most part lined with polyhedral, deeply staining osteoblasts. In 
some sections, lamellated bone is enclosed within the newer bony trabeculae. 

A large spherical mass of cellular cementum lies close to the underlying 
bone, from which it is separated by a thin layer of connective tissue ,(Fig. 11). 
The major portion of the cementum is stained deeply with hematoxylin and 
eosin. The peripheral contour of the cementum is formed by fingerlike radia! 
projections of cementum bordered by a thin, pale-staining matrix containing 
large prominent lacunae and deeply staining celJs. In some areas the periph- 
eral cementum is demarcated from the underlying structure by a basophilic, 
fuzzy line. 


pro 

nfl 
ber 
der 


Healing of Extraction Wounds 


. Sl A twenty-four-day wound. Intact epithelial covering with small papillary 


Mapections. Connective tissue is cellular and densely collagenous with some edema and dense 
vernon about a small calcified mass. A large mass of detached cellular cementum with a 
Tipheral pale-staining zone is seen at the base of the socket. (H. & E. X100.) 

de a ye: 12.—As, thirty-day wound. Partially extruded root with necrotic pulp tissue bor- 
red by deep periodontal pockets. Note resorption lacunae at apex. (H. & E. 100.) 
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Fig. 13.—I, thirty-one-day wound. Deep craterlike depression with two isolated calci- 
filed projections from base of wound. Wound covered by epithelium showing degeneration an 
necrosis. (H. & E. X100.) 

Fig. 14.—I2, thirty-one-day wound. Detail Fig. 13, showing the separation of the noes 
tic bone from the underlying bony structure by degenerate epithelial cells interspe rsed wi 
polymorphonuclear leucocytes. (H. & E. 425.) 
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Thirty-Day Wound, Root Remnant at the Surface——The surface of the 
wound is occupied by a portion of a root partially extruded from the socket 
and containing a necrotic pulp remnant (Fig. 12). The apical portion of the 
root is embedded in connective tissue which presents a slight lymphocytic infil- 
tration in one area. The cementum covering the portion of the root contained 
in the connective tissue is irregularly eroded. In some areas, peripheral con- 
eavities extend into the dentine. The cementum covering the extruded por- 
tion of the root is smooth and devoid of surface erosion. 


Fig. 15.—In, thirty-one-day wound. Detail Fig. 13, showing continuity of cementum of root 
with underlying bone. (H. & E. X100.) 


Encompassing the extruded portion of the root are deep periodontal 
pockets lined with stratified squamous epithelium, which is continuous with 
the adjacent mucosa. The epithelium lining the periodontal pockets is thin 
and devoid of papillary projections, and it lacks the thick parakeratinized 
surface seen on the adjacent mucosa. 

The bone at the base of the socket is separated from the root by a thick 
layer of connective tissue. The bony margin is covered by a thin, pale stain- 
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ing matrix lined with polyhedral cells. Within the bone an irregular, deeply 
staining, linear demarcation divides the underlying bony structure from the 
overlying paler staining matrix. 

Thirty-one-Day Wound. Root Remnant and Bone Fragment Extruding 
From the Surface—tThe surface of the wound is formed by a deep craterlike 
depression with two isolated calcified structures projecting from its base (Fig. 
13). The superficial margins of the lateral border of the surface depression 
are formed by stratified quamous epithelium. The epithelium lining the major 
portion of the remainder of the wound is thinned and presents varying degrees 
of degeneration and necrosis. 


Fig. 16.—I, thirty-one-day wound. Detail Fig. 13, showing area of localized accumula- 
tion of polymorphonuclear leucocytes in the connective tissue. Note thin and degenerate ovel- 
lying epithelium. (H. & E. X100.) 


One of the calcified structures projecting into the surface depression is 
comprised of necrotic bone which is separated from the underlying bony 
structure by degenerate epithelial cells interspersed with polymorphonucleat 
leucocytes (Fig. 14). The other calcified projection is a root remnant coml- 
prised of cementum and dentine. The cementum is partially embedded in col 
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ig. 17.—I, thirty-one-day wound. Detail Fig. 13, showing elongated trabeculae of non- 


Fi 
lamellated bone, lined with polyhedral osteoblasts extending from underlying lamellated bone 
nto the connective tissue of the wound. (H. & E. X112.) 

Fig. 18.—Zs, fifty-eight-day wound. Large mass of necrotic bone within a dense accu- 
wl tion of polymorphonuclear leucocytes. Note intact, keratinized, stratified squamous 
pithelial covering. (H. & E. X90.) 
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nective tissue and partially denuded. The lacunae of the denuded cementum 
are enlarged and empty; the lateral margins are eroded. The cementum ¢op. 
tained within the connective tissue presents marginal lacunar resorption in the 
presence of multinuclear giant cells and small isolated areas of cementum dep. 
osition. The cementum of the root is attached to the underlying bone by an 
elongated, bony projection (Fig. 15). 

The connective tissue underlying the epithelium is for the most part dense. 
ly collagenous with varying degrees of inflammation near the surface. In one 
area a bocalized accumulation of polymorphonuclear leucocytes is seen in the 
connective tissue midway between the surface epithelium and underlying 
bone (Fig. 16). 


Fig. 19.—Wés, one hundred-eight-day wound. Root remnant with necrotic pulp tissue and 
polymorphonuclear leucocytes at apical foramen enclosed within epithelial strand. Epithelial- 
lined cystlike cavity in overlying connective tissue. Note surface epithelium devoid of papil- 
lary projections in one area. (H. & E. X52.) 

The bony margin of the socket presents a varied appearance in different 
areas of the wound. In some regions, multinuclear osteoclasts within hollowed- 
out lacunae are seen adjacent to a peripheral margin of pale pink matrix lined 
with osteoblasts (Fig. 16). In other regions, elongated trabeculae of nonlamel- 
lated bone, lined' with polyhedral osteoblasts, extend from underlying lamellated 
bone into the connective tissue of the wound (Fig. 17). 

Fifty-eight-Day Wound. Bone Fragment Below the Surface—The sur 
face of the wound is covered by a well-differentiated, keratinized, stratified squé 
mous epithelium. In the underlying connective tissue, just below the epithelial 
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surface, there is a large mass of necrotic bone within a dense infiltration of 
polymorphonuclear leucocytes Fig. 18). 

The bony margin of the socket is covered by thin, pale, shining matrix in 
apposition with deeply staining polyhedral cells. Within the bone, an irre- 
gular, deeply staining, linear demarcation divides the underlying bony struc- 
ture from the lighter staining marginal matrix. Elongated trabeculae of 
nonlamellated bone extend from the base of the wound into the connective 
tissue. 

One Hundred Eight-Day Wound. Embedded Root Remnant and Calcified 
Debris—The greater portion of the wound is covered by well-keratinized' squa- 
mous epithelium. In one small area the epithelium is thinned and devoid of 
papillary projections. The connective tissue, which is densely collagenous, 
contains a large, spherical loop of stratified squamous epithelium lined with 
keratin and containing some debris in a central eavity (Fig. 19). 

Within the depth of the socket there is a large retained root remnant con- 
taining necrotic pulp tissue. The apical foramen is filled with polymorpho- 
nuclear leucocytes walled in by an epithelial strand. The epithelium consists 
of three layers of flattened, deeply staining cells differentiating into large poly- 
hedral cells at the points of attachment to the cementum of the root. 

The fractured surface of the root is irregularly indented. Dense fibrous 
connective tissue surrounds the entire root fragment. Pink-staining osteiod 
matrix is visible along the margins of the socket bone. 


DISCUSSION 


In general, the changes which occur in postextraction healing in the pres- 
ence of root remnants and bone fragments include the covering of the wound 
with a clot, subsequent extension from the adjacent epithelium to cover the 
wound, resorption of the superficial bony margin of the socket, and filling 
in of part of the wound area by bone. Constant bone resorption and bone 
formation serve to orient bone trabeculae so that a relatively smooth bony 
surface results. 

Retained root remnants and bone fragments comprise complications which 
interfere in varying degrees with the postextraction healing process. For the 
sake of clarity of presentation, it seems best to analyze the details of post- 
extraction healing in the presence of such complications on the basis of the 
individual tissues involved. This is attempted in the following paragraphs (a-e). 

a. Epithelium.—In the course of healing, the epithelium extends from the 
periphery of the wound to form a continuous surface covering. In the absence 
of surface impediments, the epithelium, in the early stages of healing, is thinner 
and less keratinized than that of the adjacent mucosa. In the latter stages 
of unimpeded surface healing, however, no morphologic differentiation can 


be made between the epithelium overlying the wound area and that of the 
adjacent mucosa. 


Surface epithelial continuity is interfered with by partially embedded 
foot remnants, food particles, or osteomyelitis. In the presence of partially 
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embedded root remnants which extrude from the surfaces, the epithelium may 
extend in the form of deep periodontal pockets adjacent to the root, or it may 
proliferate along the root fracture surface in apposition with pulp tissue 
remnants. 

In wounds with osteomyelitis, small root and bone fragments or food 
particles at the surface, the epithelium is not continuous and the margins of 
the epithelium are in contact with the surface debris. It is doubtful if the 
close apposition observed under such circumstances constitutes actual attach. 
ment, in view of the areas in which purulent exudate is observed between 
the epithelial margins and surface necrotic bone fragments. 

Inflammation within the wound results in secondary degeneration and 
necrotic changes in the overlying epithelium depending upon the severity of 
such inflammation and its proximity to the surface. In the presence of in- 
flammation deep in the wound, surface epithelial repair may progress u- 
altered. 

Of considerable interest is the formation of cystlike extensions from the 
epithelium into the underlying connective tissue in the course of healing. Sueh 
extensions form around small necrotic fragments of calcified tissue and are 
continuous with the surface epithelium either by means of a solid cord of 
epithelial cells or by an epithelial-lined sinus. These epithelial extensions 
apparently are a means of isolating and exfoliating particulate matter from 
the wound and thereby facilitating healing. 

b. Connective Tissue—The connective tissue varies in appearance in dif- 
ferent wounds and within different areas of the same wound. The cells vary 
from stellate to flattened elliptical in shape; the matrix varies from loosely 
mucoid to moderately fibrous. A tendency toward increased fibrosis is noted 
as the age of the wound increases. 

Inflammation, with diffuse polymorphonuclear and lymphocytic infiltration 
and localized abscess formation, alters the connective tissue picture. Increased 
vascularity and edema in the connective tissue accompany the inflammation. 
Such inflammatory changes are generally associated with retained root and 
bone fragments. 

ec. Bone.—The bone picture varies at different periods following operation 
and also in different areas within individual wounds. Bone resorption, bone 
formation, and bone necrosis, in varying degrees and often in close proximity 
to each other comprise the bone changes in postextraction healing. 

The bony wall of the socket generally presents both resorption and forma- 
tion. Jagged bony margins produced by extraction are reduced by resorption, 
while indentation in the bone contour and spaces created by root removal 
are filled in by newly formed trabeculae. Before formation and bone resorption 
along the bony surfaces of the wound and within endosteal spaces ultimately 
produce a smooth margin beneath the oral mucosa. The end result of the 
bony changes is a reduction in the height of the alveolar socket and the form’ 
tion of a cancellous bony structure to occupy the wound cavities created by 


the extraction. 
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d. Pulp.—The pulp in the roots which protrude at the surface shows 
complete or partial necrosis, whereas both healthy connective tissue and necrotic 
debris are observed in different roots deeper in the wound. These findings 
may be interpreted to be in agreement with those presented by Kronfeld': 
namely, that when the pulp at the surface of a root fragment is covered in 
the course of healing so that infection does not occur, viable pulp tissue may 
persist after the root is embedded within the wound. 

e. Retained Root Remnants and Bone Fragments.—The changes in the 
retained root remnants vary with the size of the remnant and its proximity 
to the surface of the wound. Root remnants deep in the socket are generally 
enclosed within connective tissue and present deposition of a bonelike matrix 
along the major portion of the periphery. Apical abscess formation and early 
eystic changes also occur in relation to such deeply embedded roots. 

Root remnants slightly below the epithelial surface present a variety of 
changes. There is resorption at the periphery of the root which occasionally 
invades the dentine in addition to the cementum. Deposition of a calcified 
tissue which resembles both bone and cementum is often observed in close 
relation to such areas of resorption. Similar deposition occurs along the 
dentinal wall of the pulp cavity of embedded root remnants. Fusion of the 
root to the underlying bone is also observed. 

Fracture of the bone along the socket margins at the time of operation 
produces bone fragments of different sizes. The smaller of these fragments 
generally undergo necrosis and stimulate localized inflammatory reaction or 
become enclosed within cystic epithelial proliferations. Rarely, small bone 
fragments become enclosed within newly formed bone. In general, the small 
bone fragments are cleared from the wound by resorption or exfoliation, or 
a combination of both processes. 

The larger fragments of bone undergo necrosis and may become the center 
of localized abscesses even in the presence of a well-formed, continuous, 
healed epithelial surface. More frequently, however, the large bone fragments 
constitute necrotic sequestrae in a surface osteomyelitis. It is noteworthy 
that extensive bone formation may occur in the deeper areas of wounds which 
present osteomyelitis at the surface. 

It is apparent from the findings, that retained root remnants and bone 
fragments can retard the progress of postextraction healing. This retardation 
oceurs either because of interference with surface closure or because of sec- 
ondary inflammatory changes. In some instances both conditions exist. 

The retarding effect of retained root remnants and bone fragments is often 
of a severity sufficient to appreciably alter the progress of the healing process. 
This effect is observed in wounds which are of equal duration but present a 
different stage of healing, and in other wounds which are of different duration 
but appear comparable in regard to the progress of the healing processes. 


Significant is the fact that in large measure it is the position of the root 
tfemnant in relation to the surface of the wound which determines the response 
of the adjacent tissues; whereas, regardless of position, bone fragments in- 
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variably become the foci of inflammatory changes. Root remnants deep jy 
the wound are apparently well tolerated by the surrounding tissues. Proximity 
to the surface sets up unfavorable complications such as inflammation and 
actual obstruction to epithelial continuity. Bone particles become the center 
of localized abscess formation when deep in the wound and become foei fo 
osteomyelitic changes when at the surface. 

It is important to recognize that although surface healing may progress 
unhampered in the presence of deeply embedded roots, such surface changes 
do not constitute a completely healed wound. Periapical abscesses and early 
radicular cystic changes may persist below the surface in wounds with an 
intact surface epithelial covering. Similarly, localized abscess formation jn 
relation to bone particles may exist beneath an intact, well-formed epithelial 
surface. 

With the exception of deeply embedded root remnants, there is an attempt 
to remove all calcified debris from the wound either by dissolution or exfoliation. 
This is accomplished by abscess formation and epithelial proliferation from the 
surface into the underlying wound area. 


CLINICAL CONSIDERATIONS 


The findings clarify on a histopathologic basis the clinical complications 
of postextraction healing in the presence of retained root remnants and bone 
fragments. Within the limitations which govern the application of animal 
experimentation to comparable phenomena in human beings, these experiments 


reveal several points of clinical interest. 

Significant is the fact that while the surface of a wound may be oceupied 
by osteomyelitic changes, bone formation and the filling in of the wound may 
proceed in deeper areas. 

It is also of importance to recognize that root remnants deep within a 
wound may be tolerated by the adjacent tissues and be retained without objec- 
tive or subjective symptoms after the surface of the wound is healed. However, 
the demonstrated possibility that pathologic changes may occur at the apices 
of such retained roots, even in the presence of an intact healed epithelial sur- 
face, makes their retention an undesirable clinical practice. 

The implications of pathologic changes at the apices of retained root 
remnants are not diminished by the fact that such remnants are often so well 
tolerated by the surrounding tissues that they become covered by a cementul- 
like peripheral layer. The phenomenon of cementum-like apposition, noted 
in the literature by Zemsky’® and Thomas,’* was corroborated by the findings 
in this study. 

The demonstrated localized abscess formation around bone fragments deep 
within wounds and the osteomyelitic changes associated with bone fragments 
at the wound surface make the complete removal of all loose bone fragments 
at the time of operation a recommended procedure. 

The microscopic changes associated with the extrusion of small bone 
particles from postextraction wounds explain the appearance of isolated purl: 
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lent masses on the surface of such wounds at varying times in the postopera- 
tive period. The fact that such bone fragments are exfoliated or can often 
be removed without disturbing the surface continuity is explained by the in- 
yoluted epithelial projections which encompass these foreign bodies. 

The familiar clinical picture of an intact wound surface which is soft, 
hyperemic and easily friable, even though continuous, results -from degenerative 
changes in the surface epithelium associated with underlying inflammation. 

The need for postoperation surface wound hygience is emphasized by the 
microscopic findings of surface debris which interfered with epithelial con- 


tinuity. 
SUMMARY 


In 18 young adult male and female albino rats, 22 maxillary first molars 
were extracted in such a manner as to permit the retention of the apical portion 
of one or more root remnants and bone fragments. The animals were sacrificed 
at periods ranging from one to one hundred eight days after the extractions. 
The microscopic findings in the course of healing in the presence of retained 
root remnants and bone fragments were analyzed. 


The technical assistance of Mrs. Jane Zimmer in the preparation of the material 
this study is gratefully acknowledged by the authors. 
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SOME CLINICAL OBSERVATIONS CONCERNING NOMA 


C. C. Wane Sune, D.D.S.,* Boston, Mass., AND 
R. Y. Sune, D.D.S.,¢ Rocuester, N. Y. 


(ee is a highly progressive and destructive disease occurring in debilitated 
persons. Variously referred to as gangrenous stomatitis, cancrum oris, or, 
in Chinese, dzo-ma-gan (running horse gangrene), it affects chiefly the gingivae, 
cheeks, and lips, but may spread to the ear, nose, eyelids, and external genital 
organs. It is primarily a disease of childhood but in rare instances adults also 
acquire it. Its high fatality rate is well known. Being extremely rare in western 
countries, the study of this disease has not been fully adequate. Many aspects 
in pathology, bacteriology, and treatment remain essentially uninvestigated. 
The present report is based on the treatment and experiences of 30 cases of 
noma admitted to the Dental Clinic of West China Union University between 
1939 and 1942. 

According to D. T. Smith, Hippocrates apparently did not distinguish 
noma from other infections of the mouth and pharynx. Areteus and Celsus, 
although they did not differentiate this infection from diphtheria, must certainly 
have seen the disease. Battus,? a Dutch physician, apparently first recognized 
and described it as a clinical entity in the beginning of the seventeenth century. 
According to Durante,’ it is Lund (1762) who, after studying 11 cases of 
gangrene of the mouth in young children, proposed the name noma (necrosis). 
Chinese medical literature records a description of noma in the Sung dynasty, 
960-1127. However, the best clinical description is probably that of Chen, 
Shih-Kung, a surgeon in the Ming dynasty (1368-1644). In his book, Orthodox 
Surgery (1617), he wrote as follows: 


‘*Dzo-ma-gan is a disease . . . that spreads very rapidly. No time should be wasted by 
the physician. It usually occurs after measles, smallpox, or other exanthematous diseases. 
At the beginning of the disease, foul and black gangrene appears next to the teeth. Then 
the dead tissues fall away and expose the underlying roots which are always black and dirty. 
A few days later, the cheek may be perforated, the lip necrosed, and the condition hopeless. 
During the onset of the disease, an infusion of aloe should be given the patient to drink. A 
powder of boric acid should be scattered over the lesions. The black and fetid slough should 
be removed daily. During the removal of dead tissues, if the underlying are red and bleeding, 
the prognosis is good. Whereas, if the sloughs are very sticky and no bleeding occurred 
during the removal of the slough, the prognosis is poor.’’ 


An itching, though not painful, sensation usually accompanies the noma 
lesion, with the result that the finger may carry the infection to other parts o 
the body or other individuals. Most often affected in this manner are the face 


*Intern, Forsyth Dental Infirmary for Children, Boston, Mass. 
tFellow, Division of Dental Research, University of Rochester, Rochester, N. Y. 
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and eyelids (3 of this series of cases), nostrils (2), ears (2), and genitals (1). 
Secondarily affected areas are usually not gangrenous, but become blistered 
or develop red, ulcerous lesions with a serous discharge. In one instance, a drop 


of oral fluid from a noma-infected child produced a slightly painful and itch- 
ing blister on the lower lip of an otherwise uninfected person. Although the 


gangrenous material appears infectious, noma as such cannot be produced in a 
person by contact unless he is previously debilitated by dietary deficiency or 


severe illness. 

No organism or group of organisms has been universally accepted as patho- 
genic of noma. However, it is commonly held that it or they must be anaerobic 
and perhaps very virulent. Like ulcerative (Vincent’s) stomatitis, noma is 
associated with the presence of large numbers of fusiform and spirochetal 
organisms. 

The possibility that noma is a severe and malignant form of ulcerative 
stomatitis deserves attention, although the two are not alike in every respect. 
Common properties of noma and ulcerative stomatitis include: (1) failure of 
occurrence in edentulous mouths, (2) production of gray pseudomembrane, (3) 
characteristic fetid odor, and (4) involvement of fusospirochetal microorganisms. 
Similarity of noma and ulcerous stomatitis is further confirmed in the findings 
of the following history : 

A man, 32, opium smoker, contracted gangrenous stomatitis immediately after an acute 
attack of bacillary dysentery. The mouth was extremely uncomfortable, eating almost im- 
possible. Salivation was excessive; patient drooled from right corner of the mouth. The 
lower lip and right commissure were red and swollen. The gingiva and mucosa of the cheek 
in the region of the right mandibular canine and premolars were necrotic and covered by 
a yellow-gray pseudomembrane. The alveolar process was exposed; the teeth were very loose. 
Ultimately, the mandibular right canine and premolars and a sequestrum about the size of a 
walnut were removed. Recovery occurred without perforation of the cheek. 


ETIOLOGY 

Many factors are involved in the production of noma, of which the predis- 
posing are more important than exciting. Dietary insufficiency is probably 
the principal consideration. It is significant that of the 30 cases studied, only 
) belonged to families that could easily afford the cost of adequate food for all 
members. Families of the other 25 were so poor that difficulty was encountered 
in meeting the modest registration fee of the clinic. Year-to-year admissions of 
noma in the clinic also indicate a close relationship with dietary conditions. 
The year 1941, perhaps the most difficult year of the war with Japan for the 
people of western China, is distinguished by the greatest number of admissions 
of noma experienced at West China University (13 as compared with 8 in 1940, 
6 in 1939, and 3 in 1942). 

Acute systematic illness ordinarily accompanies dietary insufficiency as a 
predisposing cause. Noma usually occurs following attacks of measles, dysentery, 
pertussis, pneumonia, leucemia, agranulocytosis, or other debilitating illness 
(Fig. 1). Of the 30 cases, 18 were immediately preceded by measles. It appears 
reasonable to assume that such illnesses predispose by lowering the natural re- 
sistance. However, the apparent nutritional status of noma cases indicates 
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an even more important predisposition through inadequate and insufficient diet, 
Noma is rarely, if ever, seen in a well-fed and well-cared-for individual. 

Age also appears to be important as a predisposing factor. Noma occurs 
at any age, but the young are most frequently the victims. Children less than 
5 years of age constituted 28 of the 30 cases treated. Fig. 2 shows that the 
majority were 2 to 3 years old, the period during which most children in western 
China are weaned. Diets deficient in milk, proteins, fats, and vitamins are the 
lot of a large proportion of Chinese children. Therefore, the age of 2 to 3 years 
is not only a period of dietary change, but a change, usually for the worse, of 
general health and resistance to infection. 

Sex as a predisposing factor is probably not well established. Nevertheless, 
that girls accounted for 19 of the 30 patients studied is in agreement with the 
sex distribution of noma as reported by other observers.* ° 


] Measles 


Dysentery 
Pheumonia 

Extractions of Teeth 

Leukemia 

No Previous Disease 


Fig. 1.—Thirty cases of noma classified by predisposing disease. 
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Fig. 2.—Age incidence of 30 cases of noma. 


OCCURRENCE 
Seasonal variation of the onset of noma in the 30 cases observed revealed 
a definite trend toward greatest occurrence in late spring (Fig. 3). This finding 
appears consistent with the concept of predisposition through dietary deficiency. 
In one, noma developed soon after the extraction of teeth. 


A boy, 5 years old, developed acute stomatitis following recovery from measles about 
four months previous to admission. Treated unsuccessfully for three and one-half months with 
arsphenamine applied locally and injected intramuscularly, the right maxillary deciduous 
molars in the affected area were extracted, whereupon the condition rapidly became worse. On 
admission, the right side of the face was red and swollen, and necrosis had progressed to the 
inner surface of the cheek and entire maxilla. Treatment required twenty days and consisted 
of irrigation with one pint of potassium 1:1,000 permanganate solution twice a day and 
nutritional therapy. The patient recovered completely after the sequestrum was removed. 
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Another one contracted gangrenous stomatitis in the final stage of acute 
monocytic leucemia. 


A female nurse, 18 years old, appeared in the Dental Clinic for treatment of gingival 
hemorrhage. Her condition was recognized as an acute blood dyscrasia and she was referred 
to Internal Medicine, where diagnosis of acute monocytic leucemia was made. Her condition 
became rapidly worse after admission to the hospital. The temperature was 104° F., pulse 170, 
weak, red blood cells 1.8 million, hemoglobin 32 per cent, white blood cells 23,000, monocytes 93 
per cent, lobocytes 22 per cent, rhabdocytes 3 per cent, and lymphocytes 2 per cent. Sub- 
maxillary, cervical, and axillary lymph nodes were enlarged and tender; liver and spleen 
were palpable. Hemorrhagic spots appeared in the conjunctiva, oral mucosa, and skin cover- 
ing the extremities and chest. Alveolar mucosa and gingivae were necrotic, the throat sore, 
the breath fetid. Other findings were black stool, recurrent dizziness and dyspnea, systolic 
murmur, and general edema. Six days before death, necrosis spread to the pharynx, floor of 
the mouth, cheeks, inner side of the lips, and the tip of the tongue. The teeth were very 
loose and most of the roots were exposed. 
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Fig. 3.—Seasonal incidence of 30 cases of noma. 


Fourteen cases involved only the upper jaw, eight the lower, and eight 
both. Although the maxilla may be more frequently affected than the mandible, 
there is no apparent reason for this finding. 

According to our short experience with noma, we are inclined to believe that 
noma is not a disease by itself. It is a terminal sign and symptom of some 
debilitating diseases such as measles, dysentery, scarlet fever, leucemia, ete. 


SYMPTOMATOLOGY 


Practically all of our noma patients were seen in an advanced stage, 
necessitating that early signs and symptoms be obtained from patients or 
guardians. The gangrenous process usually began in the gingiva, although 
three gave a history of initial lesions in the cheek. Drooling of saliva and foul 
breath were, in most cases, first to attention. Salivation tended to decrease as 
the destructive process advanced, a sign frequently observed in fatal cases. 
Sloughing of the gingiva ordinarily exposed the alveolar process. Teeth of the 
affected area became loose; sometimes they were exfoliated without intervention. 
Cheek lesions appeared as a localized, red, indurated area that rapidly enlarged 
and turned black, then perforated the cheek (in as short a time as twenty-four 
'o forty-eight hours). Despite dreadful appearance, there was ordinarily little 
or no pain, often severe itching. Children scratched the lesions and even re- 
moved loosened teeth unconsciously. Redness and swelling surrounding necrotic 
areas were conspicuous by their absence.. Lack of tissue reaction, consistent 
with a breakdown in resistance, probably reflected the physical integrity of 
the patient. Body temperature ranged from 101 to 103° F., or was subnormal. 
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The latter finding was usually a fatal sign. White blood count and percentage 
of granulocytes were low. Hemorrhage was a minor consideration ; blood vessels 
near the necrotic zone were probably thrombosed. Diarrhea was a common 
coincidental finding which may be a protective mechanism in eliminating the 
sloughs and toxins swallowed unconsciously by the patients. Severity of the 
disease was evident in that most of the patients were comatosed, pallid, and 
lacking in vitality. The characteristically pungent odor often persisted in the 
average room as long as three hours or more after removal of the patient. 


DIAGNOSIS 


Combination of gangrenous oral lesion involving gingivae and cheek, lack 
of tissue reaction, completely debilitated individual, and characteristic odor 
provide a fully adequate basis for diagnosis. Differentiation of noma from 
gas gangrene and malignant oral tumors is largely academic. 


TREATMENT 


There is no specific treatment for noma. Formaldehyde, silver nitrate, 
phenolated iodine, arsphenamine, and sulfonamides, reported as being effective, 
have not proved so in our hands. Institution of measures to reinstate the 
vitality of the patient and re-establish oral and general cleanliness appeared to 
be most effective. Milk, fresh orange juice, cod liver oil, yeast, meat broth, and 
green vegetable soup were fed in large quantities to all patients. Necrotic tissue, 
hopelessly affected teeth, and alveolar sequestra were removed gently. The 
mouth was irrigated with potassium permanganate solution 1:1,000 twice a day 
and rinsed with warm saline solution every thirty minutes, not to obtain a 
germicidal effect, but to remove mechanically, sloughs, bacteria, and toxins. 
Acriviolet, 2 per cent applied topically, a very effective adjunct in the treatment 
of ulcerative stomatitis, was found equally effective in the treatment of noma. 
Blood transfusions materially revitalized dangerously ill persons. Surgical ex- 
cision was contraindicated esthetically because profuse bleeding may seriously 
jeopardize the safety of an already exhausted patient. 


PROGNOSIS 


Seventy per cent of our cases were fatal, a somewhat lower mortality than 
is generally reported. More children died under 3 years of age than above it. 
Persons with fatal eases usually expired between five and seven days after the 
onset of the disease. In general, persons alive after ten days had a favorable 
chance to recover, as did children who drooled, actively displayed evidence of 
distress, or exhibited local inflammatory signs. Despite high mortality, the 
fallacy of assuming unfavorable prognosis is vividly illustrated by the history of 
an early experience : 

A boy, 1 year old, acquired noma immediately after recovery from measles. On exalr 
ination, the cheek was perforated. All the signs and symptoms .. . indicated a fatal prognos'* 


To avoid discouraging the mother, she was sent home with instruction for the care of the child: 
Irrigate the mouth with a saline solution every half hour; feed milk (from her own breast) 
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through a bamboo tube every hour; return with the child after three days. To my surprise, 
subsequent examination indicated a process of rapid recovery. Instructions had been carried 
out faithfully. The child was completely well in twenty days. Examination two years later 
disclosed an almost unnoticeable scar on the cheek. 


CONCLUSION 


1. Etiologically, noma is considered, by the authors, not a disease by itself. 
It is rather a terminal sign and symptom of some debilitating diseases, such as 


measles, dysentery, leucemia, ete. 

2. For purposes of treatment, noma may be considered a severe and malig- 
nant form of ulcerative (Vincent’s) stomatitis occurring in seriously debilitated 
persons. Successful handling is dependent on the prompt institution of adequate 
supportive measures and strict hygienic rehabilitation of the oral cavity. 


We wish to express our sincere thanks to Dr. H. Berton McCauley for his kindness in 
correcting the text for this paper. 
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PREMEDICATION BY CO-MEDICATION IN LOCAL ANESTHESIA 
S. Irvine Coren, D.M.D., Boston, Mass. 


HE objective of the present research was to ascertain and analyze the feasi. 

bility in the use of local anesthesia with demerol hydrochloride.* The 
brevity of this report is necessary because of the time allotted for this presen- 
tation. However, it does represent a great deal of time and effort in obtaining 
the details for these experiments. 

The spirit which has permeated me ever since my return to practice has 
made it possible to effect profoundly the comfort and security of many patients 
in their patient and doctor relationship. 

Over two years ago, while under the strain of a long illness, I confided and 
discussed this arrangement with Dr. Henry Wermer, Dr. H. B. Meyers, Dr. 
Arthur I. Shain, and Dr. Henry Boruchoff, and later, with Dr. Harold §. 
Gober, Dr. John A. Abbott, Dr. William P. Chapman, Dr. Ian Paley Rak, Dr. 
Augusta F. Bronner, Dr. Harold G. Wolff, Miss Helen Goodell, Dr. James D. 
Hardy, Mr. Merrill F. Dole, Dr. Joseph Resnik, and Dr. Louis S. Chase. To 
them I am deeply grateful for their encouragement and support in this arrange- 
ment. To the many patients who have entrusted me with their confidence in 
permitting me to use these medicaments, I am very thankful. 

Through much discussion at dental meetings, we have become more and 
more conditioned to the advisability of premedicating patients for extensive 
and complicated dental operations. Conditioning the dentist to accept pre- 
medication in the dental office has been going on for some time. 

The most direct evidence of achievement is naturally to be found in the 
results obtained to date. Detailed, careful records have been kept of every 
experiment. Belief in the value of this method and the acceptance of it or 
similar or a better one is evidently based on: 

1. Acceptance of the modern point of view regarding premedication in the 
dental office. 

2. The proof of the successful results obtained from the number of cases 
treated using monocaine hydrochloride with demerol hydrochloride. 

3. The evident common sense of utilizing various scientific concepts— 
medical, dental, psychiatric, and psychologic. 

4. Recognition that there is a need for psychiatry and psychology in det 
tistry that heretofore had been lacking in understanding. 

5. In the long run, the opinion and importance in the use of monocaile 
hydrochloride with demerol hydrochloride, giving both premedication and local 


Presented before the North Metropolitan District, Massachusetts Dental Society, Dee. 18, 


1946 
*Demerol hydrochloride, N.N.R. Local anesthesia used was monocaine hydrochloride, 
A.D.R.—N.N.R. 
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anesthesia at the same time, will depend mainly on the success you obtain with 
actual cases. 

Any evidence that I may have presented in this paper deserves a more 
widespread study with respect to the possibilities in combining local anesthetics 
with demerol hydrochloride. 


PSYCHIATRY IN DENTISTRY 


Physicians have known for years that there is a relation between the mind 
and the body. It is a well-known fact that anxiety and fear release chemicals 
which could influence the harmony of the body-mind relationship adversely.’ 
Dr. Felix Deutsch, Director of the Psychiatry Clinic, Boston Psychoanalytic 
Institute, said recently ‘‘in defining the ‘psychosomatic concept’ as the mind 
using the body continually for the expression of emotion and as a result all 
functions of the body are always partly regulated by physiological mechanisms 
and partly by psychological mechanisms. Organic diseases, thus are caused 
both as an effect of the disease on the body and the effect of the emotions on 
the body. The behavior of a patient~during illness and the cause of the illness, 
whether medical, surgical or psychosomatic depends on the kind of personality 
the patient had before the illness began. Knowledge of psychosomatic dis- 
orders is of great importance in the medical treatment administered.’’* 

We see many people who display personality traits which are predisposed 
to certain illnesses. That kind of person could develop with fertile soil a 
psychiatric illness. The personality traits could be precipitated in the form 
of a psychiatric disorder, such as mild suspiciousness, chip on the shoulder, 
introvert, withdrawn, and asocial. 

A person can develop an anxiety state with possible fear whenever there 
is a painful expectancy. Increased sweating, flushing, increased pulse rate, 
blood pressure increase after an initial decrease, polyuria, diarrhea, loss of 
appetite, dilation of the pupils, increased pilomotor response (so-called goose 
flesh) are symptoms that are indicative of an anxiety state and show that there 
are changes going on in the physiology of the sympathetic nervous system. 

True enough, we dentists are not in a position to observe all the person- 
ality traits and all the symptoms mentioned, although we certainly should be 
aware that they can exist. It is therefore up to us when examining a patient 
to observe whether there is a presence or absence of any of these traits or symp- 
toms before we contemplate premedication. A routine study should be made 
of every patient when possible. Through this phase of understanding we are 
better able to decide when and where premedication is needed; and when it is 
needed, it should be used. The element of comfort is important from the 
patient’s point of view. The physician can be of great assistance to us in this 
direction, 

PSYCHOLOGY OF PAIN 


The threshold of pain is defined as the lowest perceptible intensity of pain. 
The pain threshold stimulus is that amount of stimulus required to induce 


*From the Boston Daily Globe, Tuesday, Oct. 29, 1946. 
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threshold pain. Thus, when more stimulus is required to induce threshold 
pain, the pain threshold is said to be raised. It is of importance in the study 
of anesthetics and analgesics to determine the pain threshold under many and 
varied experimental conditions. Pain is often associated with restlessness and 
anxiety. A man afraid reacts more to pain than one not afraid. 

The investigations of many of these complex situations have been performed 
with great thoroughness by Harold G. Wolff, M.D., Associate Professor of 
Medicine, Cornell University Medical School, New York City, and his associates, 
James D. Hardy, Ph.D., and Helen Goodell, B.S.2** Although their entire 
work is so important to the understanding of our problems, I shall take the 
opportunity to review only a part of one of their studies; the one which could 
apply most widely to any of the barbiturates which are frequently used for 
premedication with local anesthesia in the dental office. 


ANALGESICS 


N-Methyl Cyclohexenyl Ethyl Barbituric Acid (Sodium Salt) 0.5 Gm. 
(Evipal Brand).—As reported, an amount of barbiturate barely compatible 
with a waking state produced a threshold-raising effect of only 21 per cent. 
When consciousness is maintained, barbiturates have poor pain-threshold-raising 
action. Out of all proportion to the threshold-raising effects, within twenty | 
minutes of injection, the subjects became profoundly relaxed, lethargic, and 
unsteady. Concentration, attention, and retention were disturbed and manip- 
ulative skill was much reduced. The effect lasted for two and one-half hours.” 

However, the ideal analgesic for the dental patient would be a combination 
of pain-threshold-raising effect together with relaxation and freedom from 
anxiety such as Wolff, Hardy, and Goodell have described for other analgesics 
not practical for dental use for various reasons. Thus the combination of local 
anesthetics with demerol hydrochloride was investigated. 

Monocaine hydrochloride to the dental profession needs no explanation. 

Meperidine (Demerol brand, manufactured by the Winthrop Chemical Con- 
pany) does need explanation. Demerol hydrochloride possesses three mail 
properties—analgesic, antispasmodic, and sedative actions. In dentistry, we 
are mainly interested in the analgesic and the sedative actions only. The 
analgesic action approaches that of morphine in effectiveness. The sedative 
action generally takes care of the restlessness and in the majority of patients 
sleep is induced following parenteral administration in large enough doses. 
Side effects, although generally of minor importance, occur more frequently in 
the ambulatory than in the hospitalized patient. They are of brief duration, 
usually insignificant, and do not as a rule inconvenience the patient to any 
appreciable degree. Extensive liver and kidney disease apparently does not 
affect the tolerance of demerol hydrochloride. 

This medicament is indicated for the relief of pain, whatever the cause. 
It is effective in the control of preoperative and postoperative pain and in the 
preoperative preparation of the patient to relieve apprehension of the surgical 
ordeal. Nausea occurs materially less frequently than following the adminis 


*For the method of measuring the pain threshold here used, see Ref.?: *. 
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tration of morphine and, in lieu of the opiates, does not produce constipation 
or a depression of the respiratory center. The above applies to the average 
adult dose of demerol hydrochloride, which is 100 mg. (2 ¢.c.) administered 
intramuscularly.® 

In the suggested procedure for premedication in the dental office, only 25 
mg. (0.5 ee. demerol hydrochloride) is used, placing this in a zone of com- 
plete safety and removing, at the same time, all hazards of habituation. 


The practicing dentist has to deal with many kinds of problems, and an 
estimation of what is possible for him to accomplish demands a study of what 
he ean contribute to the human family. Researches on this point of premedica- 
tion in the dental office have been enlightening with regard to the uncertainties 
of the prevailing methods. An immediate response to any safe form of pre- 
medication in combination with local anesthesia would be the ideal method. 


LOCAL ANESTHESIA AND PREMEDICATION 


Local anesthesia should be the choice in the dental office. Premedication 
should be given for extensive and complicated dental operations. It seems 
rather strange that so few reports have been published on the total achieve- 
ments regarding premedication in the dental office. Of the results achieved, 
outstanding is the fact that a contented and happy patient pays dividends to 
the dentist. The way was open to experimentation and treatment. Incipient 
disbeliefs are something that we, as a profession, must understand and straighten 
out. We can remove the ever-present fear of pain if we can establish proof 
that there is no reason for the anticipation of pain. The patient entering the 
door of your office is probably in a stage of an incipient disbelief. Now is your 
chance to change this disbelief to one of belief. 


I have tried procaine hydrochloride with morphine sulfate first (gr. 42). 
For various reasons, I have discontinued its use at this time. 

Monocaine hydrochloride and demerol hydrochloride are compatible. 

The Syringe, the Anestube, and the Demerol Hydrochloride.—I use a Novo- 
col Anestube Syringe and the Anestube size is 2.25 ¢.c. (Novocol Chemical 
Company). The type of Anestube that is used is monocaine hydrochloride 
solution (1.5 per cent with epinephrine 1:100,000). These Anestubes have a 
recessed, threaded, rubber plunger which connects directly to the piston-rod 
of the syringe. The piston-rod of the syringe is threaded and is screwed into 
the threaded rubber plunger. The Anestube is held firmly in the syringe by 
the knurled serew, which is screwed tightly against it.’ (Figs. 1 and 2.) The 
demerol hydrochloride (Winthrop Chemical Company) comes in vials of 30 ¢.c. 
with a rubber-covered cap to facilitate the insertion of the hypodermic needle 
for the withdrawal of the amount of demerol hydrochloride desired. ‘The con- 
centration of demerol hydrochloride in this vial is 50 mg. to each c.c. 

Method of Handling the Syringe.—The syringe is so constructed that the 
body has two finger grips and the handle a third grip to engage the thumb. 
The syringe is opened wide to permit the easy entrance of a monocaine hydro- 
chloride Anestube (2.25 ¢.c.). The knurled screw in the upper part of the body 
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Fig. 1.—The Anestube Syringe. Please observe the knurled screw which holds firmly the 
Anestube and the threaded piston-rod which screws into the thread of the rubber plunger. 


Fig. 2.—The Anestube (2.25 c.c.). Please observe the thread of the rubber plunger. 


Fig. 3.—The Anestube Syringe containing an Anestube. Turn the knurled screw to hold 
firmly the Anestube in the Syringe. Please observe the three small notches on the upper NS 
face of the body of the syringe. The space between each notch is %@ inch—total % inch—!” 
c.c.—25 mg. demerol hydrochloride. 


Fig. 4.—Screwing the threaded piston-rod into the thread of the rubber plunger. 
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of the syringe is screwed down firmly against the Anestube in the syringe. The 
piston-rod is screwed into the threaded rubber plunger.’ Now expel approxi- 
mately 0.5 ¢.c. monocaine hydrochloride from the syringe by pushing the handle 
down. This will take up the space of approximately 3 inch of the upper end 
of the Anestube. Place notches on the syringe to facilitate the combining of 
these medicaments as shown in Figs. 3 and 4. The needle of the syringe is now 
inserted into the sterile cap of the bottle containing the demerol hydrochloride 
and the piston-rod is now pulled back to its former position which will draw 
into the monoeaine hydrochloride solution about 0.5 ¢.c. demerol hydrochloride 
(approximately 25 mg.) (Figs. 5, 6, and 7). Then proceed to inject the full con- 


PI Fig. 5.—Syringe with needle inserted into bottle containing demerol hydrochloride. 
ease observe that the rubber plunger has been pushed down to furthest notch, reducing the 
Anestube content to 1.75 c.c. 


(0 Fig. 6.—The piston-rod has been completely pulled back drawing into the Anestube 
5 ¢.¢) demerol hydrochloride (25 mg.) 

Ls Fig. 7.—The syringe with Anestube filled containing monocaine hydrochloride (1.75 e.c.) 
’ Per cent in combination with demerol hydrochloride (0.5 c.c.) 25 mg. 


* 
he 
“ 
i; § 


296 S. Irving Copen 
tents of this one Anestube only, in the usual manner that you have been aceys. 
tomed to when using straight procaine hydrochloride. 

The injection of the needle should be done under thorough aseptic condi. 
tions, and after you have inserted the needle into the tissues, inject very slowly, 
the total time of injection being not less than one-half minute. You will notice 
a change for the better in the patient’s attitude almost immediately. The patient 
quickly becomes relaxed, cooperative, and free of fear of the impending dental 
procedure. This desirable state obtains within ten minutes and continues for 
one-half to one hour. It has been my experience that the effect is terminated 
at the end of one hour. I also recommend this very strongly for children and, 
when working with this lower age group, I would suggest for the present that 
only 12.5 mg. demerol hydrochloride be used until enough cases have been 
treated to prove that larger doses can be used. Only a minimum amount of 
demerol hydrochloride is used with monocaine hydrochloride for the purpose 


of local anesthesia. 
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MONOCAINE HCL (1.75 CC. 1.5%) 
PRELIMINARY EXPERIMENT 
+ DEMEROL €25 MGM.) PERFORMED AT N.Y. HOSPITAL 12/4/46 


Fig. 8.—Preliminary experiment performed at New York Hospital Dec. 4, 1946. A study 
with monocaine hydrochloride (1.75 ¢.c.—1.5 per cent) in combination with demerol hydro- 
chloride (0.5 c.c.—25 mg.) illustrating the degree of relaxation and the effect on the pain 
threshold. Injection (submucosal). 


On Dee. 4, 1946, at the New York Hospital, New York City, Dr. J. D. 
Hardy, Dr. Harold G. Wolff, and Miss H. Goodell performed the following 
experiment and made observations which are graphically represented in Fig. 8 

Procedure—The medicaments used were monocaine hydrochloride 1.5 pet 
cent with epinephrine 1:100,000 (1.75 ¢.c.) combined with demerol hydroehlo- 
ride 25 mg. (0.5 ¢.c.). In the subject, H.G. W., a submucosal injection wa 
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made in the right tuberosity region and in the subject, H. G., a submucosal 
infiltration was made in the upper left cuspid-premolar region. J. D. H. made 
and recorded observations of pain-threshold determinations and psychologic 
changes in the two subjects. 

Observations.—The subjects reported a maximum state of ‘‘relaxation’’ 
within ten minutes after injection of the agents. This maximum ‘‘relaxation’”’ 
continued for approximately forty-five minutes and all perceptible effects were 
dissipated in seventy minutes from the time of injection. The pain threshold, 
as observed on the skin of the forehead, was elevated 30 per cent above the 
control level within thirty minutes. 

Discussion of the Use of Monocaine Hydrochloride Combined With Demerol 
Hydrochloride in Dental Patients.—The rapidity of action of this combination 
of analgesics likens it to an intravenous injection, and this favorable procedure 
is undoubtedly due to the fact that the tissues of the mouth are very vascular. 
Satisfactory local anesthesia, as well as a general relaxation effect, was obtained, 
restlessness was allayed, anxiety was diminished, and the perception of time was 
lessened. Steadiness with practically no lethargy was evidenced. Not the 
slightest sign of syncope was observed, and a general dryness of the mouth 
was noted in all the cases treated. This was a great help in the work done. 
It was interesting to note how soon the patients completely return to a self- 
controlled state after the administration of monocaine hydrochloride combined 
with demerol hydrochloride. 

Blood pressures and pulse rates were taken at the start of some of these 
experiments and were also taken again during the operations. At no time was 
there any appreciable change, and if any change did occur, it was for the better, 
for a slight drop in the blood pressure and the pulse rate was noted. These 
observations were made on healthy subjects. One especially anxious, fearful 
patient repeatedly came in with an abnormally high pulse rate, and after the 
introduction of monocaine hydrochloride combined with demerol hydrochloride, 
a dramatic drop in the pulse rate took place. He was accompanied by his 
physician on his first visit, who noted an initial pulse rate of 130, which dropped 
to 80 during the dental work, after he had received medication which consisted 
of monocaine hydrochloride combined with demerol hydrochloride (25 mg.). 
He had one tooth extracted and was fairly cooperative. On his second visit, 
it was decided to extract three teeth. He was unaccompanied and immediately 
stated that he was too ‘‘nervous’’ to have anything done. His pulse rate at 
the start was 156. He was reassured and urged to have the injection in prep- 
aration for the extraction. After the injection of monocaine hydrochloride 
combined with demerol hydrochloride (25 mg.), his pulse rate after fifteen 
minutes dropped to 120, and the patient was still restless. It was decided to 
inject an additional 12.5 mg. demerol hydrochloride combined with. 1.75 e.c. 
monocaine hydrochloride. Effective relaxation and freedom from anxiety 
ensued, and the pulse rate after one-half hour dropped to 94. On his third 
visit, it was decided to extract four teeth. He was less fearful and showed a 
willingness to complete all extractions necessary. His pulse rate at the start 
was 130. After the injection of monocaine hydrochloride combined with demerol 
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hydrochloride (25 mg.), his pulse rate after one-half hour dropped to 84 and 
excellent cooperation followed. He is to continue his visits to complete extrae. 
tion of the remaining teeth and appears to be free from anxiety and fear, 


CASES 


Up to the time of this presentation, I treated 55 patients with this arrange. 
ment. The medicaments used were a combination of monocaine hydrochloride 
and demerol hydrochloride (12.5 mg., 25 mg., and 37.5 mg., respectively, de. 
pending on the case). The operations were varied. Forty patients required 
extensive cavity preparations (single and multiple), 6 patients required ex. 
tractions (single and multiple), 2 patients required surgical removal of in- 
pacted teeth (multiple), 1 patient required a radical cystectomy, 1 patient 
required a radical cystectomy including an apicoectomy of the involved tooth, 
2 patients required a pulpotomy, 1 patient required opening into an abscess 
to establish drainage, and 2 patients required three-fourths crown preparations. 
The injections were submucosal: infiltration, 21, mandibular, 19, and tuberosity, 
22. About 15 per cent of the patients were told that something had been added 
to the monocaine hydrochloride and the fact that they had been told did not 
alter their reactions. They were more grateful because thought had been given 
in this direction. In all instances, the combination was technically satisfactory. 


COMMENTS 


Speed is a factor in the reaction. The thing that is so important in these 
experiments is the speed with which this combination of medicaments works. 
When using monocaine hydrochloride with demerol hydrochloride, the elevation 
of the pain threshold is less important, for the local anesthesia has taken care 
of the operative area. What I am interested in is changing the attitude of the 
patient to the operation and this has been achieved by changing the reaction 
threshold through the central action of the demerol hydrochloride. 

A word of caution must now enter into this procedure. When more than 
one Anestube is necessary to obtain the anesthesia required, only one Anestube 
combining the monocaine hydrochloride with demerol hydrochloride should be 
used, and all additional Anestubes used should contain monocaine hydrochloride 
only. Again, if the time factor during surgery becomes a prolonged one, and 
if, after a half-hour has elapsed, you feel that the small amount of demerdl 
hydrochloride content used in the first Anestube is used up and the patient is 
becoming uneasy and appears to be tense, if additional monocaine hydroehlo- 
ride is required, it is safe to again repeat one Anestube of monocaine hydre- 
chloride with demerol hydrochloride at this stage to provide a continued calm- 
ness for the patient throughout the remainder of the operation. 

It is my intention when the effects of the demerol hydrochloride have worm 
off (they seldom last for more than from one-half to one hour), that the patient 
be completely on his own so that he may continue with whatever he was pur 
suing, unless you advise differently. Although, when you heavily premedicate 
in the office, a relative or a friend of the patient should be present. 

This is an expression of one patient when treated with monocaine hydro- 
chloride in combination with demerol hydrochloride: ‘‘It is almost comparable 
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to the pleasant relaxation one experiences after a few drinks. There was no 
shock sensation, merely a generalized physical inertia. I feel a little sleepy, 
but in a state of readiness for whatever is to happen to me. I experience an 
immediate reaction of cooperation with my doctor in contrast to the tense 
hypersensitive state in which I found myself in the past.’’ I do think that 
we should acquaint the patient with the knowledge that something different is 
being used, and, yet, I am not able to completely decide myself, at this time, 
whether we should tell the patient that the monocaine hydrochloride used is 
mixed with demerol hydrochloride. 

It would be a great help if your office were equipped with a rest room so 
that the patient may be given the opportunity to lie down and rest for a short 
period. This is necessary when using the barbiturates. I don’t think that you 
will find the rest room procedure necessary after you have tried monocaine 
hydrochloride with demerol hydrochloride several times, unless the ordeal to 
the patient has been an extensive one. It is said that only at a hospital can 
proper premedication and postmedication be carried out, that the ideal anes- 
thesia in difficult surgical problems can only be performed there. If this is the 
ease, then we dentists must try to attain the nearest to the ideal in the dental 
office. 

The real question is a better evaluation of the patient and what kind of 
anesthesia should be the choice. Premedication with any type of anesthesia is 
essential for extensive and complicated dental operations and the type of pre- 
medication should depend on the choice of the anesthesia. To me, combining 
monocaine hydrochloride with demerol hydrochloride is the best method that I 
have come upon when local anesthesia is my choice. If, after further intensive 
study, this method is proved generally applicable for clinical use, I hope that 
the pharmaceutical houses will make available to the profession combinations of 
local anesthetics with analgesics that have been tried and proved successful 
with dosages worked out to meet the various needs. 

Dr. Arthur W. Allen, Chief of the East Surgical Service, Massachusetts 
General Hospital, Boston, told the story at one of the meetings during the 
Morton Centenary Celebration about George Bernard Shaw making the state- 
ment ‘‘there is no such thing as painless surgery.’’ At first, he said, this remark 
rather surprised him, and, later, after he had given it more study, he thought 
that he got George Bernard Shaw’s point of view, meaning that we perform 
the surgery itself all right, that is, without pain, but the period preceding and 
the period following the operation were not given enough consideration. And 
really, isn’t this so? Do we give enough consideration to the remedication care 
and the postoperative care which still are a part of the operation itself? In 
4 recent article in Modern Dentistry® there appeared the following: ‘‘There 
were men against pain in the past—Wells, Morton, Jackson, Long, Simpson, 
Braunn, Einhorn, Halsted, Koller and many others—to all of whom we owe 
debts of gratitude. But we, in our daily tasks, are we ever mindful of our 
solemn duty to our patients in that every dental procedure from an involved 
surgical operation to a simple grinding or cavity preparation, should be per- 
formed with little or no pain.”’ 
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It all finally boils down to one fact and that is that we not only be eon. 
tented with anesthetizing the operative area which can be made free of pain 
with local anesthetics, but we must also take into consideration that if any of 
the emotions are sufficiently affected because of the anticipation that can aceon. 
pany any operative procedure, then we must recognize this behavior as part 
of the operation itself, and premedication should be included when using local 
anesthesia. 

In closing this presentation, I should base my paper on what my observa. 
tions have been as against the anticipation of what is going to happen in the 
laboratory. If I have made any contribution in the relief of pain, my efforts 
are amply rewarded. 

CONCLUSIONS 

1. By using a combination of monocaine hydrochloride and demerol hydro- 
chloride, satisfactory local anesthesia, as well as a general relaxation effect, was 
obtained. 

2. The results obtained from the number of cases treated with these com- 
bined medicaments showed that the patient’s anxieties have been allayed, leaving 
him in a state of calmness with a complete receptive mood for the treatment 
which followed. 

3. The outlines of the various scientific concepts—medical, dental, psychia- 
tric, and psychologic are essential in the field of dentistry. 

4, By using a combination of monocaine hydrochloride and demerol hydro- 
chloride, no escort was needed. However, during this experimental period, we 
should consider the escort advisable until enough cases have proved otherwise. 

5. Premedication in this presentation is co-medication and is possible with 


safety in the dental office. 


To the best of my knowledge, the Novocol Chemical Company and the Winthrop Chem- 
ical Company have not been informed of my researches, which are reported in this paper. 

I am deeply grateful to Dr. Harold G. Wolff, Dr. James D. Hardy, and Miss Helen 
Goodell for their assistance in the scientific evaluation of this work. I also owe a debt of 
gratitude to Dr. Ian Paley Rak, Miss D. Cody, and Mrs. Copen for the preparation of this 
communication. 
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APICOECTOMY 
S. DAntEL SELDIN, D.D.S., New York, N. Y. 


PICOECTOMY (root resection or root amputation)—all these terms sig- 
A nify the removal of the apices of pulpless teeth in which there has been 
satisfactory root or pulp canal therapy. This operation is performed to remove 
known or unknown infection, granulation tissue, or cystic areas that involve 
these teeth, yet retaining the major portion of the roots in situ. 

There is nothing new in the theory of apicoectomy, nor are there new 
techniques that can be called more positive than those already in vogue in the 
past twenty-five to thirty-five years. They all attempt to attain the same end 
results in the removal of infected tissue and root end of the pulpless teeth. 

There are primarily two schools of technique in use today. One is the so- 
called one-sitting operation, in which the operator exposes, cleans, and fills the 
canal, and amputates all at the same sitting. There are some operators who 
advocate amputating or resecting the apices and removing the areas of pathosis 
prior to the final sterilization and filling of the canals. 

The other school believes in the proper cleansing and sterilization of the 
canal in several visits, filling the canal and allowing sufficient time to elapse for 
the filling to properly harden, usually several hours. The resection is then per- 
formed and the pathologie tissue removed. 

The purpose of this paper is to give the surgeon’s viewpoints and tech- 
niques toward the desired end result. The surgeon does not do the root canal 
therapy in such instances. His cases for surgery come from various general 
practitioners and root canal therapists (endodontists). He may see the patient 
before the root canal therapy is begun, or may not see him until the time of 
operation. He must rely upon the honesty, ability, and integrity of the referring 
dentist as to the proper sterility and technique. 

It is imperative that the root canal be filled under aseptic conditions, and 
that it be well filled or even overfilled with a well-condensed, radiopaque filling 
material. If there has been a perforation of one of the lateral walls of the root, 
or if the canal is not properly filled, surgery is contraindicated. The root canal 
must he recently filled, old fillings must be redone as they may be septic and 
after operation will reinfect the apical area, thus altering severely the chances 
of Success. For the reason of this cycle of infection and reinfection it is con- 
sidered wiser to amputate within forty-eight hours after root canal filling. On 
tare Occasions, the interval may be allowed to extend to one week. 


Indications—Each patient and each tooth within the patient’s mouth is 


a entity unto itself, and must be regarded as such. Root resection can be suc- 
cessful where: 
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1. Apices of teeth are involved in areas of pathosis, and it is the desire of 
the patient and dentist to retain these teeth. 

2. Broaches broken within the apical one-fourth of the canal and it is jp. 
possible to retrieve them. 

3. The patient’s physical condition permits, and the mental condition rr. 
quires or permits retention of apically involved teeth. 

4. In the opinion of the operator, pulp canal therapy in itself is insufficient 
to eradicate infectious processes. 


Contraindications.— 

1. Poor oral hygiene and periodontoclasia that has extended beyond one. 
third of the root. 

2. Patients suffering from bacterial endocarditis, arthritis, or focal dis. 
eases, should be discouraged from such therapy. 

3. Teeth that have so much of the supporting structure involved that re. 
tention is deemed inadvisable. 

4. Improper asepsis or condensation of filling material. 

5. Perforation of the root other than in the apical one-third. 

It is preferable to limit resection to anterior, single-rooted teeth. Upper 
premolars, because of the difficulty in reaching the lingual root and cleansing the 
possible infection from the bifurcation, and because of their proximity to the 
antrum, are generally avoided. Upper molars are avoided for the same reasons, 
and also for the difficulty in gaining proper access in that region of the mouth. 
If the upper posterior teeth are sufficiently distant from the antrum, they may 
be attempted. Lower premolars approximate the mental foramen, and par- 
esthesia of the lip is an almost unavoidable result in making the incision for 
exposure and in amputation. Lower molars are too close to the alveolar nerve 
and the injury to this nerve is imminent. The buceal plates are very dense, 
limiting proper access, as do their position in the mouth. Thus, it seems an- 
terior teeth, upper and lower, lend themselves more properly to this type of 
therapy. 

The amount of apical involvement seldom is used as a contraindication 
for resection. It can be safely stated that as long as the tooth is moderately 
firm and at least one wall of bone is well attached to the root, the possibility for 
successful surgery is good. 

Acute swelling or pericementitis prior to pulp canal therapy does not contra- 
indicate this procedure. The therapeutist must take measures to reduce the 
swelling by canal treatment, or if necessary, by incision and drainage. Peri- 
cementitis is treated with local medication until symptoms subside prior to fillng 
the canal. It has been found that it is not necessary to amputate the root to 
the bottom or crestwise end of the involving area. If the infectious and cysti¢ 
tissue is completely removed and the root carefully cleansed with curettes, 
chances for success are good. It is then necessary to remove only the apex of 
the root, that part of the apex that might contain multiple canal openings. ne 
should be certain that he leaves sufficient root to be invested in existing or new 
growth of bone. This amount is approximately two-thirds of the existing rod. 
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The incision most commonly used is of semilunar character with the height 
of convexity crestwise to the lowest portion of the area of ‘arefaction, and about 
14 to 34 inch long for a single tooth. The mucoperiosteum is reflected sufficiently 
to expose beyond the apex of the tooth or teeth involved. The bone over the apex 
is removed with gouge chisels, or if the bone is sufficiently perforated, with 
rongeurs, exposing the infective process and the apex. 


Fig. 1. Fig. : 
Fig. 1.—A semilunar incision for exposure of the apex and area. 
Fig. 2.—The mucoperiosteum is retracted exposing the bone over the apex. 


Fig. 3. Fig. 4. 


Fig. 3.— Bone is removed exposing the apex and involving area, 
Fig. 4.—The apex is resected and pathology is removed. 


With curettes the major portion of the infectious process is removed, and 
with a plain fissure bur the apex of the root is cut off, perpendicular to the long 
‘xls Of the root. Using fine curettes, the remainder of the pathosis is carefully 
‘emoved, and the exposed portion of root is thoroughly cleansed. Chemo- 
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therapeutic or antibiotic agents may be placed within the bony cavity. The flap 
is replaced, properly approximated, and retained in position with two or more 
sutures. (Figs. 1 to 5.) 

Where the infectious process extends close to the alveolar crest, one vertical 
or oblique incision (Fig. 6) is used, extending diagonally away from the inter. 
dental papilla, adjacent to the involved tooth or an adjacent tooth. The mueo. 
periosteum is reflected sufficiently to permit exposure of the apex and its removal, 
along with the thorough curettage of the area of rarefaction. If the tooth or 
teeth involved need supportive therapy to maintain sufficient rigidity, dental 
floss or stainless steel ligature may be employed, ligating and supporting the 
involved teeth to the adjacent teeth on both sides. 

These teeth should be checked for proper amputation with x-rays immedi- 
ately postoperatively, and at regular intervals, first, third, sixth month, and one 
year, postoperatively, then annually thereafter for several years. 


Fig. 5. 
Fig. 5.—Periosteal flap is replaced and sutured. 
Fig. 6.—The type of incision and retraction used where the area of pathology extends al- 
most to the crest of the ridge. 


Pathology. According to Dr. Charles G. Darlington, a summary computa- 
tion of many pathologic reports of areas removed in the performance of apico- 
ectomies shows an over-all picture of : 

1. Microscopie sections show a localized collection of cells. These are ust- 
ally ‘‘round”’ cells. Lymphocytes, plasma, and reticuloendothelial cells predom- 
inating in this order, as to number and frequency. Less frequently when a 


acute phase predominates, polymorphonuclear leucocytes are present. These 
cells are found imbedded in a richly vascular supporting fibrous tissue: rod 
or radicular granuloma. 

2. The chief microscopic features are a fibrous tissue wall lined by epithe: 
lium. This epithelium will usually show evidences of compression and is thereby 
thinned. Most frequently it is of squamous character. On many occasions 4 
varying degree of round-cell infiltration will be found in the wall: root o 
radicular cyst. 


‘ 
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CASE REPORTS* 


Case 1 (Figs. 7 to 11).—Mr. J. O’L., aged 35 years, presented on March 2, 
1936, for examination of a swelling of the left anterior maxillary region, of long 
duration. X-rays were taken revealing a large cyst extending from the upper 
right central incisor to the upper left first premolar. The first premolar had 
incomplete pulp canal fillings. There was much bony destruction with visible 
perforation of the buccal and lingual plates. Expressing a desire to retain his an- 
terior teeth, Mr. O’L. was sent to his dentist for root canal therapy. He returned 
on March 16, 1936, with completed root canal filling of upper right central in- 
cisor, upper left central incisor, lateral incisor, and cuspid. Under nitrous oxide 
oxygen anesthesia, the upper left first premolar was extracted, an oblique incision 
was made distal to the right lateral incisor. The mucoperiosteum was reflected, 


exposing the cystic mass. Apicoectomies on upper right central incisor, upper 
left central incisor, lateral incisor, and cuspid were performed, along with 
cystectomy. The nasal fossa as well as the lingual plate were found to be per- 
forated in the upper right central area. After careful check of the bony cavity 
revealed no further pathosis, the area was closed and sutured; sutures were re- 
tained one week. Check-up x-rays till Sept. 8, 1942, revealed good bony regen- 
eration except for the fibrous healing over the upper left central incisor. 


Fig. 7.—Case 1. Preoperative x-rays showing pulp canal therapy on upper right cen- 
tral incisor, upper left central incisor, lateral incisor, and cuspids; old incomplete pulp canal 
therapy in upper left first premolar. A large cyst involves all teeth. 


of Fig. 8.—Case 1. Postoperative x-ray showing root resection, cystectomy, and extraction 
ee left first premolar. Note dark area above the upper left central incisor connotating 
“rtoration of both buccal and palatal plates of bone. 


*From the files of Seldin and Seldin. 
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On Sept. 8, 1942, at the request of the referring dentist, the area above the 
upper left central incisor was exposed. A section was removed for biopsy, a 
smear and culture were made of the exposed tissue to determine if infectious 
process was present. The biopsy report was that of dense fibrous tissue regen. 
eration (scar tissue). The smear and culture were sterile. 

The late F. H. Moorehead, iri his lectures to classes at the University of 
Illinois, explained that the fibrous regeneration in areas where both labial and 
lingual plates of bone are destroyed in larger amounts, is related to the faet 
that the periosteum on both sides is destroyed, leaving areas of mucoperiosteum 
devoid of osteoblasts. This tissue, thus unable to create new bony structure, 
permits an involution of dense fibrous tissue (sear tissue) through and through. 
This sear tissue prevents lateral deposition of bony elements. The end result is 
an area of radiolucency to roentgen rays. 


Fig. 9. 


Fig. 11. 


Fig. 9.—Case 1. Postoperative x-ray six months later showing early bone regeneration. 
Fig. 10.—Case 1. Same area one year later. 
ic. 11.—Case 1. Six and one-half years later showing fibrous regeneration above upper 
left central incisor. 


Case 2 (Figs. 12 to 14)—On April 21, 1942, Miss E. L., aged 27 yeals 
presented for removal of an upper right cuspid impaction in lingual version. 
The crown was invested in a dentigerous cyst. Under nitrous oxide oxyge 
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anesthesia the impaction was removed palatally. The cyst was found to extend 
buceally to involve the upper right central incisor and possibly the lateral 
incisor. Postoperative pulp test revealed the lateral incisor not to be involved. 
Pulp canal therapy was instituted for the central incisor two weeks later. Two 
days after root canal filling, the tooth became actively infected. The root canal 
filling was removed and the canal again treated and refilled on June 18. On 
June 19, root amputation was performed. Under nitrous oxide oxygen anes- 
thesia a semilunar incision was made and the mucoperiosteum was retracted, 


Fig. 12. 


Fig. 14. 
_ Fig. 12.—Case 2. Occlusal film showing an impacted cuspid with dentigerous cyst in- 
volving the upper right central incisor and possibly the lateral incisor. 
Fig. 13.—Case 2. Postoperative x-ray. 
Fig. 14.—Case 2. Root canal therapy on the upper right central incisor; immediate post- 
operative x-ray and postoperative films six months and two years later. 


Fig. 15—Case 3. Root canal therapy on lower left third molar; postoperative films; 


after amputation of the distal root, two months later and three years later, showing. complete 
regeneration. 


The entire bueeal plate, about the upper right central incisor, was found to 
be necrotic and was removed with the remaining infective tissue and apex. The 
Wound was then sutured and the tooth observed. The last x-ray, in 1944, shows 
‘omplete regeneration still evident. The upper right lateral incisor was vital. 
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Case 3 (Fig. 15).—Dr. E. M. presented herself on Oct. 21, 1943, with, ag she 
claimed, the most unusual type of request. She requested resection of the distal 
root of the lower left third molar, for she feared the necessity of wearing q 
lower partial denture. Under inferior alveolar block anesthesia, a vertical] jp. 
cision was made at the mesiobuccal corner of the tooth, the mucoperiosteum was 
reflected, and the overlying buccal bone was removed to expose the distal apey, 
The distal apex was carefully resected. Extreme care was used not to involve 
the inferior alveolar nerve, though the x-ray revealed a fair distance between 
the apex and the inferior dental canal. The mucoperiosteal flap was replaced 
and sutured. The sutures were retained for four days and removed; healing 


was uneventful. 


Fig. 16.—Case 4. Preoperative x-ray; immediate postoperative x-ray, and_x-ray taken 
one year later. Note the apparent incomplete root canal filling after resection. This is either 
due to incorrect angulation of the x-ray or failure on the part of the operator to resect per- 
pendicular to the long axis of the tooth. 


Fig. 17.—Case 5. Preoperative, immediately postoperative, and one year postoperative. 


Cases 4 AND 5 (Figs. 16 and 17).—Normal healing following single apie 
ectomies. In Case 4 it appears as though part of the filling material were tf 


moved. This is due primarily to the failure or, on rare occasions, the desire of 


the operator to resect the root at right angles to the long axis of the tooth. Oe- 
easionally the wrong angulation in taking the x-ray may make it appear as such, 
as in last x-ray of Case 5. 
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ROOT AMPUTATION—A DEFINITIVE SURGERY 


Harry J. Frevp, D.D.S., anp ALrrep A. ACKERMAN, A.B., B.Sc., D.D.S., 
Newark, N. J. 


HE operation variously known as root amputation, apicoectomy, root re- 

section, ete., has been practiced in American oral surgical circles for more 
than thirty years. Despite the fact that many oral surgeons can produce scores 
of successful cases extending over a period of twenty years or more, this type of 
management is still regarded with skepticism by a surprising number of prac- 
titioners. 

To those who persist in the belief that all nonvital teeth are a health hazard, 
this symposium is useless. To the overwhelming majority, however, who search 
for knowledge and reassurance, this procedure should be accepted as one of the 
most valuable contributions in the struggle for the conservation of the esthet- 
ically important anterior incisor teeth. Root resection properly performed, 
in instances where no contraindications are present; is a positive surgery with 
a certain and excellent prognosis. 


INDICATIONS 


This type of surgery is best employed from cuspid to cuspid in the maxilla 
and mandible. Posterior teeth may be managed in carefully selected instances 
but their inclusion should be rare. The multiplicity of roots in the upper pos- 
terior teeth, added to their frequent proximity to the maxillary sinus, in most 
instances precludes the advisability of amputation surgery. In the lower jaw, 
the proximity of the bicuspids and molars to the mental nerve and mandibular 
canal, respectively, make their selection a hazardous risk. 

The greatest need and the best indication for this type of conservative 
surgery arise in the management of a pathologic incisor in the adolescent. To 
the young boy or girl in the teen-age group, the loss of one or more of the an- 
terior teeth is a profound shock to the ego. Great sensitivity regarding personal 
appearance at this age magnifies the loss to great proportions, often causing 
definite psychie damage. In these instances, we recommend the surgery even 
though the other prerequisites are far from ideal, even inadequate. The re- 
tention of the tooth for three to five years (as contrasted to permanent retention 
in ideal cases) is well worth while for some of these youngsters. 

To patients in the fourth or fifth decade of life, the loss of an incisor is 
tlatively unimportant, particularly in view of the excellent esthetie and fune- 
“inal value of modern prosthesis. For these groups we advise amputation 
only when it is urgently requested. 

From the surgical point of view, alone, the diagnostic criteria for amputa- 
lion are definite and must be present if failures are to be avoided. The most 


309 


she 
stal 
in- 
vas 
eX, 
lve 
eel 
eed 
ing 
ken 
ther 
per- 
re- 
of 
Oe- 
ch, 


9 


Fig. 1. Fig. 2. 


Fig. 1.—Case 1. Mrs. C. P., Aged 22 years. ‘ont : 
A and C, Infection of upper central incisor and lower central incisor in same patient, 
both apices amputated simultaneously. B and D, One year postoperative. 
Fig. 2.—Case 2. Mrs. H. A., age 25 years. 1 inc- 
A and B, Despite radiographic appearances to the contrary, only the right central 
sor was involved. C, Immediately postoperative. D, Six months postoperative. 


Root Amputation 


Fig. 3. Fig. 4. 


Fig. 3.—Case 3. Mrs. M. N., aged 30 years. 

_A, Pathology has extended ‘close to central incisor and cuspid with deep infiltration of 
adjoining septa. B and C, Showing immediately postoperative view following surgery and re- 
generation after thirty months. 

Fig. 4.—Case 4. Miss N. S., aged 12 years. 

A, Showing lateral incisor involved by extension of pathology from central incisor 
following long period of “conservative” treatment. B, The infected material in the canal of 
the central incisor was removed. Both canals were then sterilized and filled, followed by 
apicoectomy. C, Postoperative film (three years later). 
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important factor is the amount of root structure supported by bone after ampv- 
tation is completed. At least two-thirds of the root must retain its normal alveo. 
lar attachment when the operation is completed. When, as a result of apical 
infection or gingival alveolar absorption, more than one-third of the alveolar 
root support is lost, amputation is contraindicated (with the single exception 
noted above). The size of the apical lesion, be it granuloma or cyst, is unin. 
portant provided it extends above the apex. Complete regeneration routinely 
follows the enucleation of these lesions. The remaining factors involved jn 
selecting the proper cases are motility, coronal destruction, gingival pocket 
formation, and, finally, the general condition of the teeth and gums. Here 
the experience and judgment of the operator are important. In a mouth 
ravaged by caries, with many teeth already absent and every evidence of long. 
continued oral neglect, we should not recommend the surgery despite the faet 
that the particular tooth involved revealed good alveolar attachment and slight 
evidence of caries. 

The presence of a fistula on the labial mucosa is often of diagnostic value. 
When the fistula is below the midpoint of the root, you may expect to find, upon 
reflection of the flap, a marked dissolution of the labial plate of bone. This de- 
struction is not seen on the radiograph but must be borne in mind in assessing 
the advisability of amputation. The presence of a fistula will also affect the type 
of flap used, which we shall discuss later. 

In addition to the rejection of those cases not meeting the requirements set 
forth above, there are other contraindications. Patients with a history of rheu- 
matic heart disease, nephritis, cardiac disease, uncontrolled diabetes, and in- 
fectious arthritis should not normally be included as desirable cases for this 
type of surgery. 

The problem of the adjoining teeth, which appear to be involved accord- 
ing to the radiographic evidence, has been much discussed but is worthy of 
iteration. The radiograph alone should never be used as the sole basis for the 
determination of involvement. A careful study of the radiograph, however, will 
often indicate that an apparently involved adjoining tooth is in reality un- 
touched. The radiographic test is the lamina dura. If the periodontal men- 
brane and the lamina dura are unbroken around the entire circumference of 
the root, it may be categorically stated that the tooth is not involved. The 
electric pulp tester is a useful adjunct in determining involvement. If the tooth 
responds normally to the tester, its safety is assured. Even a delayed response 
does not constitute final evidence, since we have seen many such teeth recover 
their normal response after surgery to the adjoining tooth. 

Bfore entering upon the discussion of the surgery itself, a final word 
about the anatomic formation of the root and its contained canal. The 
root canal therapy preceding amputation must be properly performed if 
the end result is to be successful. Often a sharply curved root or a highly 
attenuated canal will demand the most skillful operative ability if it is to be 
entered and filled without mishap. The danger of perforation is real and must 
be avoided since it automatically terminates the case. The oral surgeon and the 
practitioner must thoughtfully consider this aspect of the matter. In our prac 
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Fig. 5. Fig. 6. 


_ Fig. 5.—Case 5. Miss S. H., aged 19 years. Showing bone regeneration and normalcy 
Maintained ten years following surgery. 
He. 6.—Case 6. Miss A. G. Aged 19 years. 


P » Lesions on two lower incisors (not adjoining). B, X-ray following root canal ther- 
Py. ©, Immediately postoperative. D, Two years later. 
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tice, when the root canal therapy presents unusual difficulties, we recommend 
that the task be turned over to a man who is particularly adept in this phase of 
the work. Many men are relieved to be rid of the responsibility and weleome 
this suggestion. In this connection, it is undoubtedly correct to say that there 
are men who do not recommend amputation because they find root canal therapy 
distasteful. The knowledge that they would not be required to treat the cana] 
permits them to advise the surgery more frequently. 


ANESTHESIA 


Local anesthesia may be employed in most cases of root amputation. You 
will discover, however, that, particularly in elongated central incisors, an area of 
great sensitivity is present beneath the nasal floor. It is common practice for 
us to use a combination of local and general anesthesia. After the flap is 
reflected and the apical area entered, a general anesthetic is administered to per. 
mit enucleation and apical reduction in the sensitive zone. The final steps are 
then completed after the patient returns to consciousness. 


MANAGEMENT OF THE ACUTE CASE 


In an earlier paper we introduced the concept of intraosseous drainage in 
the management of the acute alveolar abscess involving an upper incisor.’ These 
cases are characterized by extreme sensitivity of the tooth to the mildest pres- 
sure. The soft tissues over the apex are indurated and painful despite the fact 
that the pus has not perforated the labial plate of bone. Drainage is effected in 
these instances by the reflection of a flap and entrance into the apical space 
through the labial bone. To attempt to effect drainage by drilling into the pulp 
cavity is an extremely painful and ineffective method. Where an acute sub- 
periosteal abscess has developed, routine incision and drainage are, of course, 
indicated. The acute symptoms will subside in a few days, at which time the 
amputation surgery is undertaken. 

SURGICAL TECHNIQUE 

There are many types of flaps that have been suggested for this operation. 
The most common is the semilunar incision. For most cases this flap is ade- 
quate. As we mentioned earlier, however, it is not satisfactory when a fistula is 
present at or below the midpoint of the root. Here the flap must be reflected 
from the gingival margin itself. The sides of the flap are secured by angular 
incisions extending from the interdental papillae diagonally upward. Consider- 
able care should be devoted to flap reflection. Use only a fine, sharp scalpel and 
small, sharp periosteal elevator. The labial tissue is often thin and friable and 
may be easily torn or lacerated. A capable surgery may be spoiled by an w- 
sightly scar resulting from flap laceration and its resultant slow healing. The 
periosteum must, of course, be reflected along with the mucous membrane. 

With the flap reflected, the site of entrance to the apical zone is often 
apparent, due to destruction of bone in this region. If the labial bone is intaet, 
the point of entrance must be earefully determined. A review of the radiograph 


Root Amputation 315 


to observe the length and direction of the root is helpful. It is preferable to 
enter too high than too low since a low entrance will mean the removal of more 
of the root structure than is necessary. After some experience, the good op- 
erator will drive unerringly for the correct spot. Entrance may be made with 
a spear point ossisector, bibevel drill, or a hand chis<]. The opening is then en- 
larged until a window sufficiently large to permit adequate instrumentation with- 
in the apical area has been created. 


Fig. 7. Fig. 8. 


Fig. 7.—Case 7. Mrs. E. M., aged 28 years. 
late A, Lesion over lateral incisor appare¢ ntly involving cuspid. B, One year and three months 
ater, Note normal appearance of cuspid, 
Fig. 8.—Case 8. Mr. W. M., aged 14 years. 
A, Lesions at apices of both lower central incisors following insertion of synthetic fill- 
ngs. B, Immediately postoperative. C, Two years later. 
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The next step is the enucleation of the infected tissue about the apex. If 
it is cystic in nature, it may be easily pealed from its bony wall with curettes 
or periosteotome and then removed with a fine hemostat. A granuloma can be 
best removed with small angular curettes. Our attention is now centered on the 
exposed apex itself. All parts of the apex extending into the area of bone de. 


Fig. 9. Fig. 10. 


Fig. 9.—Case 9. Miss B. S., aged 23 years. 

A, Extensive lesion arising from upper right lateral incisor. Note apparent involvement 
of cuspid and bicuspid. B, One year postoperative. Note complete normalcy of cuspid and 
bicuspid. C, Two years later. Persistent radiolucent area is not pathologic but indicates 4 
loss of both labial and palatal bone. This persistent radiolucency must never be considered 
as an indication of surgical failure ‘ 

Fig. 10.—Case 10. Miss M. K. Aged 30 years. 

A, Extensive lesion over lateral incisor. B, One year later. C, Seven years later. 
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struction must be reduced. We employ for this purpose vuleanite burs of 
various shapes and sizes. They are preferable to the ordinary surgical burs 
because their blades are more closely spaced and create less vibration. While re- 
ducing the apex, the crown of the tooth is firmly supported below with the fingers 
of the left hand. The area of infection is rarely symmetrical. As a result, it 
is usually necessary to reduce more of the distal aspect of the root than the 
mesial and more of the lingual aspect than the labial, or vice versa. 


Fig. _11.—Case 11. Miss A. T., aged 18 years. 

A, Film following root canal therapy. B, Four months postoperative. 
* Fig. 12.—Case 12. The lateral incisor was apparently involved. Upon surgery the root 
Was found to be exposed for a large area. Regeneration is shown after nine months, with 
complete normalcy of the lateral. 
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After reduction of the apex, small curettes are again employed to remoye 
any shreds of infected tissue which may have been hidden behind the apex during 
the earlier curettement. Occasionally, the electrocautery point is used to elim. 
inate clinging fibers of tissue. The toilet of the cavity is now completed. 

The flap is sutured into position with two or three fine silk sutures. When 
a gingival flap has been employed, it is important that it be returned exactly to 
its former position since a slight raising of the gingival margin (even 0.5 mm.) 
will be noticeable later. 

No drains are used, the wounds being permitted to heal by first intention, 
We employ no sulfanilamide or other bacteriostatic drugs in the bone cavity. 

An immediate postoperative radiograph-is taken. 


POSTOPERATIVE CARE 


After two or three days, the sutures are removed and the mouth is gently 
irrigated with a warm saline solution. In a surprisingly high percentage of 
eases healing is uneventful and rapid. Eechymosis is occasionally scen and 
should be anticipated in certain types of patients. Of course, no treatment for 
the eechymosis is needed. 

Regular radiographic checkups are taken every three months for the first 
year. If a porcelain jacket over the involved incisor is contemplated, two 
methods are followed. The jacket preparation may be made prior to the surgery, 
in which event it can be cemented into position immediately following the 
surgery. If the surgery is completed first, it is advisable to wait for one year 
before preparing the tooth. 


CONCLUSION 


Over a period of many years, we have performed scores of root amputations 
and can report a very high degree of success. The long retention of these teeth 
when properly operated upon is assured, and the continued skepticism regarding 
this procedure should be finally removed from the mind of the profession. 
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MASTER METAL FACIAL CAST FOR SWAGING LEAD MASKS IN 
THE TREATMENT OF CARCINOMA OF THE 
SKIN OF THE FACE 


§ Gorpon CASTIGLIANO, M.D., F.A.C.S.,* anp P. Gross, D.D.S., 
PHILADELPHIA, Pa. 


HE busy tumor clinic frequently finds need for dental advice. The more 

experienced the dentist is with oncologic problems, the more valuable his 
advice becomes. To the onecologistt (cancer specialist) dentists of experience 
ean give advice pertinent to their immediate field, such as tooth extractions in 
relation to planned or given radiation therapy and the making of various types 
of splints in cases of jaw resection. In addition, dentists trained in the man- 
agement of oral cancer ean construct molds for protection of normal tissue in 
x-ray and radium therapy, fashion intraoral, tonsillar, and nasopharyngeal ap- 
plicators, make prostheses of one type or another, either permanent or pending 
plastie repair, and plan latex eups for radon ointment therapy, ete. There is 
almost no end to the usefulness of the dentist who has been well trained from 
the oneologie standpoint. 

For many years it has been the practice of one of us (S. G. C.) to fashion 
by hand, painstakingly but nevertheless crudely, lead shields or cutouts through 
which x-rays are delivered in the treatment of patients with cancer of the skin 
of the face. In other words, in each case a crude attempt was made to dupli- 
cate the contour of the physiognomy at the site of contemplated roentgeno- 
therapy—for instance, the lids or inner ecanthus of the eye, the nose, nasolabial 
area, lips, ete. Roentgenotherapy was then delivered to the cancer through an 
adequate opening in the lead protective shield. These lead shields were time- 
consuming to make, often requiring an hour or more of valuable time to effect an 
adequate fit, and even then they were crude efforts at best. 

It occurred to one of us (S. G. C.) that the use of a master metal facial 
cast from which one could hammer out lead masks would be a solution of the 
problem. 


Realizing that fundamentally there are three different basie types of facial 
contour, one of us (P. P. G.) concluded that a face which represented a composite 
of the three forms should be selected and could be used for the management of the 
vast majority of cases. 


*Oncologist and Assistant Medical Director, American Oncologic Hospital, Philadelphia, Pa. 
detpne oa! Surgeon and Chief of Dental Department, American Oncologic Hospital, Phila- 

la, Pa. 
, tAn oncologist is one who limits his practice to the diagnosis and treatment of malig- 
the a, and allied diseases. Although radiologists, pathologists, internists, and others will in 
a future be recognized as oncologists in their specific fields, today the oncologist is generally 
accepted as one who by training is prepared to diagnose and treat malignant disease, either 
Y means of surgery and/or irradiation, in a selected anatomic area of the body. 
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Inasmuch as dentists may be asked to prepare such master metal facia] 
casts, one of us (P. P. G.) considered it might be helpful to describe the method 
which he has used for this purpose. 


PROCEDURE FOR MAKING MASTER METAL FACIAL CAST 


1. The Negative Moulage——The negative moulage reproduces the most 
minute detail of the face. Any of the negative moulage materials on the market 
may be used. In this case ‘‘Plastico’’ was used.* It is an elastic, gelatinous 
product, with the consistency of soft rubber, becoming liquid when heated. It 
does not irritate the skin, and no preliminary greasing of the face is required, 
When cooled, it readily separates from the skin. 

Heat the negative material in a double boiler and work out all lumps with 
a spatula. When smooth, remove from the heat and allow to cool to about. 100° 
F., at which temperature it causes no discomfort to the skin. 

An outline of the face is made by molding lead solder wire around the 
cheeks, over the top of the head, and under the chin (Fig. 1). The wire is then 
placed on a piece of cardboard and the outline is traced with a pencil (Fig. 2). 
The outlined area representing the head is then cut from the cardboard (Fig. 3). 
This cutout, when placed about the face, makes a halo or surrounding cardboard 
mat which serves to limit the flow of the negative material to the facial area 
(Fig. 4). 

The negative material is now applied to the face with a brush or spatula, al- 
lowing it to flow onto the skin, rather than by brushing (Fig. 5). The material 
is laid over the eyebrows and hair with the spatula without pressing. Rubber 
tubes are inserted into each nostril for breathing (Fig. 6). 

After the face is completely covered with the negative material, strips of 
gauze are applied in the following manner : 


1. Horizontally across the forehead. 

2. Horizontally across the lips. 

3. Horizontally across the chin. 

4. Vertically from chin to the hairline. 


These strips of gauze are now covered with negative material and when this has 
hardened a little, more gauze strips and more negative material are applied 
successively, to build the mold to a thickness of about 2 em. The mold is now 
allowed to cool and set. The application of cold towels or fanning will hasten 
the process. (Fig. 7.) 

A thin mixture of plaster of Paris is now evenly applied to the negative 
mold with a spatula, to form a shell about 1.75 em. thick (Fig. 8). This shel 
of plaster of Paris gives firmness to the negative moulage and prevents dis 
tortion. When the plaster has set, the cardboard mat halo is removed. 

The cast now consists of a negative moulage impregnated with gauze and 
covered with a plaster shell (Fig. 9). The patient is now asked to move thi 
muscles of the face, and the mask is gently removed (Fig. 10). The mold is now 
ready for the pouring of the positive cast. 

Palo Alto, 


Calle *Negative material—‘Plastico” (trade name). Technical Supply Company, 
alif. 


Master Metal Facial Cast for Swaging Lead Masks 


Fig. L—The outline of the face is made by molding the lead solder wire around the cheeks, 
over the top of the head, and under the chin. 


Fig. 2. Fig. 3. 


Fig. 2.—Outline traced on cardboard. 
Fig. 3.—The outlined area representing the head cut from the cardboard. 


Fig. 4.—Cut-out cardboard mat placed over the face. 
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2. The Positive Moulage—Either casting plaster or artificial stone is now 
poured into the negative moulage to form the positive moulage. After the posi. 
tive moulage has hardened, the negative moulage is removed. The positive 
moulage is trimmed and a plaster base is added so that the long axis of the fae 
lies horizontally, that is, looking upward (Fig. 11). 


Fig. 5. 


Fig. 


Fig. 5.—The negative material applied to the face. 

Fig. 6.—Rubber tubes inserted into nostrils. 

Fig. 7.—The hardened negative moulage. 

Fig. 8.—Shell of plaster of Paris over the negative moulage. 


3. The Master Metal Facial Cast——The positive moulage is delivered to the 
foundry where the cast is reproduced in ‘‘Kirksite,”’* an alloy composed of 
zine, aluminum, and lead (Figs. 12, 13, 14). The metal base facilitates handling 
of the cast. 


*“Kirksite” (trade name). A product of the National Lead Company. Cast was fash- 
ioned by The Philadelphia Bronze & Brass Corporation. 


‘ 
Fig. 7. 


Fig. 9.—-Diagrammatic cross section of the completed negative moulage. 


Fig. 10. 


Fig. 10.—Facial surface of removed negative moulage. 
Fig. 11.—Positive moulage facial cast of artificial stone. 
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Master Metal Facial Cast for Swaging Lead Masks 


SUMMARY 


A technique has been described for making a facial moulage from which 
a master metal facial cast can be fashioned. From the metal cast, lead sheet 
masks are swaged. These masks are employed in devising x-ray portals in the 
treatment of cancer of the face. 
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ERYTHEMA MULTIFORME EXUDATIVUM 


(STEVENS-JOHNSON SYNDROME) 


Rosert M. Jonss, B.S., D.D.S.,* LAnsine, MIcH. 


URING a twenty months’ assignment at Camp Hood Station Hospital, Camp 

Hood, Texas, I aided in the treatment of nine cases of the severe form of 
erythema multiforme exudativum or ‘‘Stevens-Johnson Syndrome,’’ as it has 
been called. During this period Camp Hood was an Infantry Replacement 
Training Center. Thus, there was a large turnover of trainees direct from 
civilian life and also veterans returned from overseas duty. 

This syndrome has been referred to, at times, as erythema multiforme 
bullosum, ‘‘an eruptive fever involving the mouth and eyes,’’ Stevens-Johnson 
disease, and many other terms. Hebra,' in 1866, proposed the name ‘‘erythema- 
exudativum multiforme’’ to describe a cutaneous discase, characterized by var- 
iously shaped erythematous lesions of the skin. He mentioned that occasionally 
the mucous surfaces are affected, but emphasized neither stomatitis nor oph- 
thalmia. In 1922, Stevens and Johnson? reported two cases of ‘‘A New 
Eruptive Fever Associated With Stomatitis and-Ophthalmia.’’ Being unable to 
find any description of a similar cutaneous eruption with stomatitis and 
ophthalmia, they presented this as a new infectious disease of unknown etiology. 
Since that time, many other cases have been reported, practically all with 
severe mucous membrane involvement. 

This syndrome has been reported affecting all age groups of both sexes, al- 
though seeming to have a predilection for the young male. It is characterized by 
an abrupt onset, with malaise and a varying temperature which may reach 104 
or 105° F. Within a few days, the cutaneous or mucous lesions appear. The 
duration of the acute stage is short, usually from three to seven days. Follow- 
ing this, the disease runs a protracted course with a tendency toward recurrence. 
Despite the acute onset of the disease, however, only four fatal cases are on 
record. 

In three of our cases, the cutaneous lesions appeared first, while in six cases, 
the mucous lesions were the first to appear. The mouth, conjunctivas, and 
glans penis are the mucous membranes primarily involved, while the pharyngeal, 
laryngeal, tracheal, bronchial, nasal, and anal mucous membranes may also be 
involved. Three of the nine cases reported an upper respiratory infection as the 
first manifestation, indicating that the pharyngeal or bronchial membranes were 
the first to be involved. 

The degree of severity of the many lesions varies. Some cases may presen! 
stomatitis, ophthalmia, and balanitis, with no cutaneous lesions, while in other 


*Former Chief Oral Surgeon (Major, D. C., A. U. S.), Camp Hood, Texas. 
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eases, one of the other sites may be spared. The cutaneous lesions have a pre- 
dilection for the extremities, although they may be found on all body surfaces, 
one ease of scalp lesions having been reported. At the beginning, the lesions are 
maculopapular, but may become bullous. During the course of the disease they 
become crusted and heal, leaving a small pigmented area which disappears. 

The oral lesions may be very severe. The mucosa is usually edematous and 
eovered with many vesicles which rupture, leaving a membranous exudate which 
sloughs. The buccal mucosa, hard and soft palates, margins and dorsum of 
the tongue, as well as the lips, are involved. In severe cases, the entire mucosa 
may slough and the lips are covered with crusts. There is a marked increase in 
salivation. 

The conjunctivitis varies in degree of severity, from the mild catarrhal 
form to the purulent and pseudomembranous types. Fortunately, the majority 
of the eases are of the catarrhal type, with lacrimation, mild photophobia, and 
itching, usually resulting in complete healing. The conjunctival complications 
are the most serious, however, with numerous eases of partial or total visual 
impairment having been reported. Of the two cases reported by Stevens and 
Johnson in 1922, both had resulting corneal ulcers, with total blindness the 
end result in one ease. In 1930, Wheeler* reported a case with resultant total 
blindness in both eyes. Rutherford,* Bailey,° Ginandes,® and many others have 
reported cases with visual impairment. 

The etiology of this disease is unknown, although many hypotheses have 
heen proposed. Chick and Witzberger’ reported a case of erythema multiforme 
exudativum accompanying oral Vincent’s infection. The Vincent’s organisms 
were probably secondary invaders, however. Kove*® reported a case which fol- 
lowed an attack of mumps and cited a possible relationship of the etiological 
agent to the virus of mumps. Robertson and Donovan® stated ‘‘although the 
actual etiologic agents are unknown, among those suspected are Vincent’s infee- 
tion, streptococci, staphylococci, and anaphylactic reactions. The sensitizing 
factors are believed to result mainly from drugs such as salicylates, arsenic, 
phenolphthalein, halogens and barbiturates.’’ Edgar and Syverton’® were un- 
able to recover a transmissible agent following animal inoculation of the vesicu- 
lar fluid from one of their patients. 

Three of our nine cases gave a history of recurrence which, according 
to the literature, is common. These soldiers had had varying lengths of service, 
came from all sections of the country, had varying habits and occupations, and 
gave no definite drug history other than the occasional use of a phenolphthalein 
eathartie by one patient. 

CASE REPORTS 


Casr 1—<An acutely ill white soldier was admitted to the hospital on Dee. 9, 
1945. He gave a history of increased vesiculation in the mouth for a three- 
day period, with burning and watering of the eyes, with a ‘‘blurring sensation.”’ 

The patient was hospitalized from May 2, 1945, to June 17, 1945, at an- 
other Army post, with a diagnosis of ‘‘erythema multiforme, face, eyes, mouth, 
chest, arms, serotum, severe, cause undetermined.’’ Review of the chart showed 
that the admitting diagnosis had been ‘‘Vincent’s pharyngitis, stomatitis, and 
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purulent conjunctivitis,’’ and, according to the description, he had an attack 
similar to the one which he had during this hospitalization. Urinalysis was nor. 
mal. Complete blood count showed a leucocytosis with a relative neutrophilia, 
Throat culture was negative and other laboratory procedures were within normal 
limits. The patient recovered with local and symptomatic support. 

He was again hospitalized from Aug. 7, 1945, to Oct. 12, 1945, with a frae. 
ture, complete of the distal third of the second, third, and fourth metatarsals, 
which were immobilized in a plaster cast. During this hospitalization, the patient 
complained of chronic constipation, and a barium enema was administered, which 
showed the colon to be somewhat redundant, especially in the sigmoid region, 
but without any organic lesion. X-rays of the foot showed physiologic repair. 

Examination.—A_ well-developed, well-nourished, white soldier who ap. 
peared to be acutely ill. Temperature was 101.2° F.; heart and lungs were nor- 
mal; blood pressure, 126/72. The eyelids were red and swollen, with a sticky 
exudate. There was vesiculation and desquamation of the buccal, labial, palatine, 
and pharyngeal membranes. There was a large vesicular lesion on the dorsum of 
the tongue. The lips were vesiculated, cracked, and bleeding. The submax- 
illary lymph glands were palpable. There was a vesicular lesion at the urethral 
meatus, and the patient complained of a burning sensation on voiding. 

Urinalysis revealed a trace of albumin. The red blood count was 4,650,000. 
White blood count was 10,800 with 80 per cent neutrophiles, 18 per cent lympho- 
eytes, and 2 per cent eosinophiles. A throat smear revealed Staphylococcus 
aureus and nonhemolytic streptococci. Eye smears revealed gram-positive cocci, 
resembling Staphylococcus albus. A mouth smear was negative for Vincent’s 
organisms. 

Intramuscular penicillin, 30,000 units every three hours, was instituted. 
Penicillin mouthwash, 1:500, was alternated with hydrogen peroxide at one 
and one-half-hour intervals. One drop of 1 per cent atropine sulfate was applied 
to each eye twice a day, followed by warm boric acid irrigations. A 2 per cent 
ammoniated mereury ointment was applied to the penile lesion when needed. 

On Dee. 10, the second hospital day, there appeared to be little change in 
his condition. He had a severe keratoconjunctivitis and blepharitis, bilaterally, 
without pupillary involvement. There was a gross exfoliative and necrotic 
stomatitis. There were numerous vesicular lesions near the original lesion on 
the glans penis, and they appeared to be coalescing. The patient was quite 
toxic. Temperature, 99; pulse, 84; respiration, 20. He was given 1,000 cc. of 
5 per cent glucose in saline, as he was unable to take much fluid by mouth due 
to the painful oral and pharyngeal lesions. 

On December 11, the third hospital day, he had a severe panophthalmitis. 
His penile lesions had become necrotic and hemorrhagic. The patient’s tem- 
perature was normal, but he appeared to be very toxic. He was given 10 e.c. of 
autogenous blood in his right hip, which was followed by a mild, febrile reaction. 
An erythrocyte sedimentation rate was 37 mm. per hour. Eye, mouth, and 
penile smears and cultures were not indicative. 

The patient was given another 10 ¢.c. of autogenous whole blood in his left 
hip on December 12. He then had multiple, subeutaneous, hemorrhagic lesions, 
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seattered on his limbs and trunk. The ophthalmic, oral, and penile lesions re- 
mained unchanged and the patient was afebrile. 

Most of the subcutaneous hemorrhagic lesions were evanescent in character, 
as on December 13, the fifth hospital day, he had but three permanent lesions, 
hemorrhagic in nature, and subcutaneous, on his upper forearms. Associated 
with these was a bilateral hemorrhage into the nail beds of all fingers. There 
was a heavy, purulent exudate from both eyes, with little change in the other 
lesions. The lips were swollen, heavily crusted, and bleeding. The admin- 
istration of 15 e.c. convalescent serum every six hours in alternate hips was in- 
stituted. 

The patient was afebrile all day on December 14, and did not appear as 
toxic. The buccal, palatine, and pharyngeal membranes were covered with a 
splotchy, grayish membrane which broke away, exposing large denuded areas. 
There was little change in the ophthalmic, dermal, labial, or penile lesions. The 
patient was receiving convalescent serum every six hours by the intramuscular 
route. 

On December 15, there was a noticeable improvement of all lesions with the 
exception of the penile. He now had a severe balanitis with a large desquamated 
area in the region of the urethral meatus. A complete blood count revealed 
red blood cells 4,780,000, white blood cells 11,250, with 73 per cent neutrophiles, 
24 per cent lymphocytes, and 3 per cent monocytes. Hemoglobin was 17 Gm. 

For the next few days there was marked improvement of all lesions, with 
the patient becoming much less toxic and more cheerful. The convalescent 
serum was discontinued on December 18, and ophthalmic therapy was discon- 
tinued on December 19. An erythrocyte sedimentation rate on December 17 was 
15 min./4 mm., 30 min/16 mm., 1 hr./30 mm. The blood phosphorus was 
42 (normal 3 to 4) and calcium, 11.3 (normal 9 to 11). 

The patient continued steady improvement and, on December 22, the 
penicillin therapy was discontinued after the administration of 3,000,000 units. 
By December 29, the ophthalmic lesions were completely healed, the lesions on 
the forearms had disappeared, the penile lesions were much improved and only 
one sublingual lesion, about 0.7 em. in diameter, remained. His recovery seemed 
to have been hastened, possibly by the convalescent serum. His therapy now 
included hydrogen peroxide mouthwash and the ammoniated mercury applied 
to the penile lesions. 

On January 5, the patient again complained of ‘‘soreness of his mouth.’’ 
Examination revealed many vesicular lesions on the buccal and pharyngeal 
mucosa, with a large denuded lesion on the undersurface of the tip of the tongue. 
The oral lesions became more severe, with no involvement of the eyes or penis. 
Complete blood count and sedimentation rate on January 9 were within normal 
limits. The patient was again started on penicillin mouthwash, hourly, and more 
convalescent serum was secured and instituted on January 15. On January 18, 
the convalescent serum was discontinued, no more being available. The oral 
lesions were again much improved and no other portions of the body had be- 
come involved. The patient gradually improved and was discharged from the 
hospital on April 13, 1946, at which time he was also discharged from the Army. 
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This patient has had two moderately severe attacks of the disease since his 
discharge, although of much shorter duration. At the present time he has several] 
oral lesions, including a large ulcer on the floor of his mouth and a mild eatar. 
rhal conjunctivitis. 


Case 2.—An acutely ill white soldier was admitted to the hospital on April 
26, 1945. For three days prior to admission, his mouth had ‘‘felt sore.’’ He 
had been treated for Vincent’s infection two months previously by a civilian 
dentist. On the day and night before admission, the patient had experienced 
“some difficulty in getting his breath.”’ On the day of admission, he had gen. 
eralized aching, with weakness, and had had several chills. Temperature on ad- 
mission was 101° F.; heart and lungs were normal; blood pressure, 132/68. 

The gingivae appeared spongy and covered with a grayish membrane, which 
rubbed off, leaving beefy-red but nonhemorrhagie areas. The membrane was 
continuous over the buccal mucosa, the hard and soft palates and the posterior 
pharynx. The patient had a mild ecatarrhal conjunctivitis. There were no 
dermal or penile lesions. 

Penicillin therapy, 20,000 units every three hours by the intramuscular 
route, was instituted, along with hydrogen peroxide mouthwash every two 
hours. The patient was given 40,000 units of diphtheria antitoxin. 

A throat culture was negative for diphtheria bacilli. Many fusiform 
bacilli and spirochetes were seen on a throat smear. Complete blood count 
revealed red blood cells 5,250,000, white blood cells 11,000, with 75 per cent 
neutrophiles and 25 per cent lymphocytes. 

The oral and ophthalmic lesions were more severe on April 27, the second 
hospital day. The temperature varied from 98.8 to 101.6° F. Complete blood 
count was taken with red blood cells 4,100,000, white blood cells 7,300, with 
68 per cent neutrophiles and 32 per cent lymphocytes. 

The patient was becoming much more toxie on April 28. His temperature 
varied from 101.8 to 103° F. There was a heavy purulent exudate from both 
eyes, with the patient barely able to open his lids. The oral condition was 
progressively becoming more severe, with lesions now present on the dorsum 
of the tongue. Ascorbic acid, 50 mg., and multivitamin capsules were started 
three times a day; hot boric packs to eyes were started. A few short-chain 
streptococci were grown from a throat culture. Urinalysis showed two plus 
albumin. 

The patient was very toxic on April 30, the fifth hospital day, his tem- 
perature varying from 100 to 103.2° F. The oral lesions were very severe, with 
crusting of extremely edematous lips. The purulent conjunctivitis continued 
severe. He now had denudation of the shaft of his penis, measuring about 2 em. 
in diameter, with a 1 em. purpuric lesion on the corona. There were multiple 
red macular lesions (1 em. in diameter) on the limbs and trunk. His general 
condition was fair. He was given 1,000 ¢.c. of 5 per cent glucose in saline, intra- 
venously. 

The patient’s general condition was improved on May 1, with his tem- 
perature ranging to 100.2° F. There was no change in the oral, ophthalmie, or 
penile lesions. There were additional macular lesions present on the forearms 
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and thighs, with some of the older lesions becoming bullous in type. The pa- 
tient was given 1,000 ¢.c. of 5 per cent glucose in saline. Complete blood count 
showed red blood cells 4,990,000, white blood cells 12,400, with 71 per cent neutro- 
philes and 29 per cent lymphocytes. Staphylococcus albus was grown from a 
mouth culture and there was no growth from eye and penile cultures. 

The patient’s general condition had improved on May 2, with his tem- 
perature varying from 99.2 to 99.6° F. The conjunctivitis was improved, with 
no change in the oral and penile lesions. The dermal lesions were beginning to 
erust and seale, leaving pigmented areas. All stages were present, macular, 
papular, crusted, and pigmented. 

His condition continued to improve, with the penicillin therapy being discon- 
tinned on May 3, after 1,040,000 units. By May 11, the eye and penile lesions 
were completely healed and the macular and papular lesions had sealed, leaving 
pigmented areas. There were two large ulcers remaining on the dorsum of the 
tongue; the lips were still somewhat injected and crusted, and mineral oil 
was applied to them. Staphylococcus albus was cultured from the remaining 
oral lesions. 

All lesions had healed by May 21, and the patient was discharged from the 
hospital. Vision was not impaired. 

Case 3.—An acutely ill, white soldier was admitted to an upper respiratory 
ward of the Station Hospital on Mareh 25, 1945. For the past three days, he had 
a “sore throat, stuffy nose,’’ headache, severe dry cough, chest pain, general 
aching, and malaise. Temperature on admission was 103.4° F. The patient 
had severe vesiculation of the buceal, palatine, and pharyngeal membranes. The 
lips were crusted, with many cracked and hemorrhagic areas. There was a 
small uleer near the urethral meatus, with a thin exudate. He had a severe, 
purulent conjunctivitis, with heavy exudate making it very difficult to open his 
eyes. Treatment consisted of aspirin, 10 grains every four hours, hydrogen 
peroxide mouthwash every two hours, multivitamin capsules three times a day, 
hot boric packs to the eyes, and 5 per cent sulfanilamide ointment to the penile 
ulcers, 

On March 26, the second hospital day, the oral vesicles sloughed, with the 
formation of a heavy grayish membrane which rubbed off, leaving beefy-red 
areas. The lips were edematous and practically covered with thick crusts. 
There was no change in the ophthalmic or penile condition. There did not ap- 
pear to be any upper respiratory infection. The temperature ranged from 102 
to 104,2° F, 

The lesions were unchanged on March 27, the third hospital day, with the 
exeeption of the involvement of the dorsum of the tongue. The patient was 
having difficulty in taking fluids and had received 1,000 c.c. of 5 per cent glucose 
i normal saline on each of the past two days. The temperature ranged from 
99.6 to 102.4° F, 

The patient appeared to be less toxic on March 28, but there was no visible 
change in the ophthalmic, penile, or oral lesions. 

The patient awakened on March 29, the fifth hospital day and the eighth 
day of his illness, with many macular lesions on his extremities and a few on his 
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abdomen. The oral lesions appeared to be more severe, with the uvula and 
posterior pharynx completely desquamated. There appeared to be no improye. 
ment in either the balanitis or conjunctivitis. 

On March 31, the seventh hospital day, the temperature varied from 1) 
to 101.4° F., with the patient very depressed and toxic. There was a very heayy 
purulent exudate from both eyes and he now had a severe panophthalmitis and 
many macular and papular lesions on his extremities and trunk. 

Intramuscular penicillin, 30,000 units every three hours, was instituted on 
April 1. The temperature range was from 100.2 to 101.4° F., with no change in 
any of the lesions. 

On April 2, the ninth hospital day, there was definite improvement in the 
panophthalmitis. There was less edema of the eyelids and the patient was able 
to open his eyes with less difficulty. 

There was definite ophthalmic improvement noted on April 3. The maculo- 
papular skin lesions were crusting and healing, all stages being present. There 
had been a marked improvement in the balanitis, with crusting and healing of the 
penile ulceration. There did not, however, appear to be any improvement of 
the oral condition. 

The ophthalmic, penile, and dermal lesions continued to improve slowly, 
with very little improvement of the oral condition. Five per cent gentian violet 
was applied at the dental clinic with no advantageous results. Penicillin therapy 
was discontinued on April 5, after the administration of 750,000 units. The 
borie packs to the eyes were discontinued on April 6. By this time the skin 
lesions were well along in the healing process, with the crusts sealing and leav- 
ing pigmented areas. 

The oral lesions healed slowly and, on April 17, the patient was discharged. 
Vision at this time was 20/20. 

Laboratory Work.—March 26, serology was negative; red blood cells 
4,250,000, white blood cells 13,100, with 82 per cent neutrophiles and 18 per 
cent lymphocytes. Mouth smear was negative for Vincent’s infection. Beta 
hemolytic streptococci were grown from a mouth culture. On April 13, a con- 
plete blood count revealed red blood cells 4,000,000, white blood cells 9,000, with 
64 per cent neutrophiles, 35 per cent lymphocytes, and 1 per cent eosinophiles 

This patient was readmitted to the Station Hospital on July 11, 1945. Three 
days before admission, he noted the sudden onset of ‘‘water blisters,’’ which at 
first were nonpainful. The lesions increased in number and, on the day of ad- 
mission, the vesicles began to break and drain. ‘At this time he noticed general: 
ized pain throughout his mouth. On the day prior to admission, he noted burt 
ing of the eyes, with blurring, and the lids were ‘‘stuck together’’ on awaken- 
ing. At the same time he noticed a burning on urination with a ‘‘small sore” 
at the urethral meatus. 

The patient had no chills and fever with this attack. During the previous 
attack, chills and fever were noted at the onset. Temperature on admissid 
was 99.8° F. There was a mild keratoconjunctivitis with a mild, watery exudate 
The glans penis was injected with several small ulcers near the urethral meatus 
The oral condition was the most severe, with vesiculation and desquamation, and 
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membrane formation, of the buccal and palatine membranes. A large ulcer was 
present on the dorsum of the tongue. There was no pharyngeal involvement. 
The lips were again crusted and hemorrhagic. There was enlargement of the 
anterior cervical lymph glands, with no other lymphadenopathy. 


The patient was placed on a liquid diet, with massive doses of ascorbic 
acid and vitamin B complex. Hydrogen peroxide mouthwash every two hours, 
hot boric packs to the eyes, and boric soaks to the penis were instituted. 


On July 13, the third hospital day, and sixth day of the present illness, a 
few macular lesions appeared on the limbs and trunk. The oral and ophthalmic 
lesions had become more severe and there was additional ulceration of the glans. 


By July 16, the dermal lesions had begun to crust. The oral mucosa had 
a heavy membrane, with very heavy salivation. The keratoconjunctivitis was 
improving. At no time had there been any of the heavy, purulent exudate, as 
in the former attack. 

The patient improved slowly. The eyes were clear by July 21, and the der- 
mal lesions were crusting, scaling, and pigmented. By July 27, the oral and 
penile lesions had healed and the patient was discharged. 

Laboratory Work.—July 12, complete blood count revealed red blood cells 
4,050,000, white blood cells 12,500, with 80 per cent neutrophiles, 16 per cent 
lymphocytes, and 4 per cent eosinophiles. A mouth smear was negative for 
Vineent’s infection. Urinalysis was negative, serology negative. Eye cultures 
grew a light growth of Staphylococcus albus and a mouth culture, Staphylococcus 
aureus and N. catarrhalis. 

All nine eases followed a similar course of abrupt onset with protracted 
recovery, with a recurrence in two of the cases and a history of recurrence in a 
third. The severity of the lesions varied with the individual case, the stomatitis 
being the most severe and prolonged in healing in the majority of the cases. 
Four of the patients had a severe, purulent conjunctivitis, while the other five 
were of a milder eatarrhal type. Eight of the nine patients showed no permanent 
eye changes, while the ninth, whom I am still seeing in my civilian practice, 
reports a ‘“‘blurring of vision’’ and excessive lacrimation, although his visual 
acuity remains 20/20. 

Our therapy varied for the nine cases. Three were given purely supportive 
treatment, while the other six, including the three cases reported, were given 
systemic treatment. It appears that the sole effect of penicillin is to control the 
secondary invaders and, henee, is a valuable adjunct to treatment. In our last 
tase, we utilized convalescent serum, with the patient showing some improve- 
ment. However, our source of serum was limited and we were not able to use 
4’ much as we had desired. If, on further use, convalescent serum is found to 
be effective, it would be suggestive of a virus etiology of the disease. 


SUMMARY 


1. Severe erythema multiforme exudativum starts abruptly with a high 
fever and prostration. The acute phase usually runs from three to seven days. 
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2. A generalized maculopapular eruption of the skin develops, associated 
with conjunctivitis, membranous stomatitis, and balanitis. All of these lesions 


vary as to degree of severity. 
3. The disease runs a protracted course, and recurrences are common. Com- 


plete recovery is the general rule. 
4. The only site of permanent damage is the eyes, where panophthalmitis 


and partial or total blindness are frequent complications. 
5. The etiology of the disease is unknown and there is no specific therapy, 


The author wishes to thank the Ophthalmology Service and Internal Medicine Section, 
Camp Hood, Texas, for valuable assistance rendered. 
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Announcement 


ANNUAL SEMINAR FOR THE STUDY AND PRACTICE OF DENTAL MEDICINE 


The West Coast’s Fourth Annual Seminar for the Study and Practice of Dental 
Medicine will be held at the Ahwahnee Hotel, Yosemite Valley, California, Oct. 19 to 24, 1947, 
according to an announcement by Dr. Hermann Becks, President of the Board of Directors 
and Professor of Dental Medicine at the University of California. 

Sponsored by all the Pacific Coast Dental Associations, the Seminar combines lectures 
with informal group discussions and question periods. The lectures will be on nonmechanical 
subjects, emphasizing the application of the basic sciences to the practice of dentistry, and 
will inelude such topics as nutrition, enzymology, endocrine disturbances, virus diseases, and 
protein biology. Among the speakers will be Dr. William A. Albrecht, University of Missouri; 
Dr. Allan G. Brodie, Dr. Isaac Schour, and Dr. John B, Youmans, University of Lllinois; 
Dr. Thomas Francis, Jr., Dr. Howard B. Lewis, and Dr. L. H. Newburgh, University of 
Michigan; and Dr. Gustav W. Rapp, Loyola University, Chicago, Illinois. 

The number of seminarians will be limited and applicants are required to submit a case 
report and must have attended a postgraduate course in the basic sciences, or its equivalent, 


during the current year. 
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INTRODUCTION 


E ARE presenting herewith the Eighth Massachusetts General Hospital 

Number with ten select cases seen and treated in 1946 and 1947. The 
cases are being reported in this issue because they afforded problems either 
in diagnosis or in management, or in both. We are also publishing abstracts 
of five papers delivered by members of the hospital staff at our monthly staff 
meetings on subjects of interest to the oral surgeon. The following topics were 
presented and discussed: management of cardiacs in oral surgery, anesthesia 
in oral surgery, facial neuralgias, use of antibiotics in oral surgery, and the 
psychiatric aspects in oral surgery. 

A great deal of interest was taken by the members of our staff in the 
eficacy of relatively new agents in combating the penicillin-resistant organ- 
ims, An interesting case of gas-forming cellulitis due to anaerobes and Vin- 
cent’s organisms reacted unfavorably to penicillin and streptomycin. The 
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infection was finally controlled and eliminated when chlorophyll irrigations 
were administered. A case of osteomyelitis of the mandible from whieh 
Bacillus coli was cultured responded favo rably to streptomycin therapy given 
locally as well as intramuscularly. 

Disease of the mandibular condyle is a rare occurrence. Hyperplasia of 
the mandibular condyle on one side has been reported in the literature.’ Sueh 
a deformity has been associated with rheumatoid arthritis, neurotrophie ef. 
fects, trauma, and congenital gigantism. Inheritance and familial distriby- 
tion, as well as birth injuries, should be considered as possible etiological 
factors. It is generally believed that the deformed condyle head is most 
commonly discovered between the ages of 10 and 25 years and is about evenly 
distributed between the sexes. 

Certain tumors which occur at sites where precartilaginous tissue exists 
are found here. On account of the anatomical relationships, the expansion of 
the bone causes a remolding of the condyle to subserve a functional purpose, 
Some tumors such as hyperostosis or osteoma and chondroma have been re. 
ported in the past, one by Ivy (1927)? and two in a previous Massachusetts 
General Hospital Number (Cases 100 and 101).* In this number we are in. 
eluding two cases of a different character, one a myxoma and the other a 
metastatic adenocareinoma. 
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I. THE USE OF ANTIBIOTICS IN MIXED INFECTIONS 


Report or Two Cases 


Kurt H. THoma, D.M.D., Dante, J. Jr., D.M.D., AND 
CHARLES Exper Rounps, D.M.D. 


Case 134 
Chronic, Gas-Forming Cellulitis Due to Clostridium Sporogenes and 
Vincent’s Organisms, Treated With Penicillin, Streptomycin, 
Incision and Drainage, and Chlorophyll Irrigations 


F. P. (549851), a 42-year-old man, entered the hospital on Dec. 30, 1946, 
with a swelling of the right side of the face. On July 27, 1946, he had a 
painful right mandibular third molar extracted by his dentist under local 
anesthesia. One week later there was swelling over the right mandible accom- 
panied by pain and trismus, but he received no treatment. On Oct. 8, 1946, 
the patient was seen at the tumor clinic and x-rays showed a soft tissue swell- 
ing over the right parotid region but no bone involvement. He was advised 


to poultice the swelling. In November he was admitted to an outside hospital. 
A sialogram was taken which showed no abnormality. He was given penicillin 
and streptomyein therapy, and a biopsy was also taken; the report was nega- 
tive. The patient was discharged unchanged. He then consulted an x-ray 
specialist and was given three treatments of 75 r. each, which made the swell- 
ing worse. 

Examination showed a firm, dense, nontender, nonfluctuant mass on the 
right side of the face in the preauricular area, extending over the zygoma 
and to the temporal region above and below the lower border of the mandible 
(Fig. 620). Superimposed on the mass at the angle of the jaw were three 
porky lumps, 2 em. in diameter. One lump which had been aspirated was 
discharging serous fluid. There was a 3 em. sear from the former incision 
over the sternocleidomastoid muscle below the angle of the jaw. There was 
preorbital eechymosis. 

X-ray examination showed a normal mandible except for slightly increased 
density in the third molar region, but there was nothing remarkable about it. 
X-rays of the chest were negative. 

On admission to the hospital, the patient was started on penicillin therapy, 
48,000 units every three hours intramuscularly, and flaxseed poultices were 
applied to the face every three hours. Blood examination showed a red cell 
count of 5,050,000, a white cell count of 12,000, 77 per cent polymorphonuclear 
leucocytes, 17 per cent small lymphocytes, 5 per cent monocytes, and 1 per 
cent basophils. 
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On January 3, under loca] anesthesia, an incision and drainage were per. 
formed, since no change had been effected by the treatment described, <A 
biopsy was also taken. Monocaine, 1 per cent, and epinephrine were injected 
into the skin over the three areas which appeared puffy. Two incisions were 
made in the skin over the two larger areas. By blunt dissection, the subeuta. 
neous tissues were divided, and considerable seropurulent, granular material 
was evacuated. The two areas were apparently where the skin had been dis. 
sected away from the tissue due to a gas-forming cellulitis. A culture was 
taken and a smear prepared, after which a Penrose tube was inserted from 
one incision through to the other, and a second one was inserted from the 
upper incision into the temporal region (Fig. 621). 


Fig. 620.—Case 134. Chronic cellulitis of the neck extending into the temporal region due 
to Vincent’s infection. 


The biopsy examination showed acute and chronic inflammation with 
granulation tissue. The smear from the wound showed abundant spirochetes 
and fusiform organisms but no actinomyeotie granules; the culture revealed 
Staphylococcus albus and a few diphtheroids. Anaerobic cultures showed 
Clostridium sporogenes. The penicillin was discontinued and streptomycin 
started, 0.2 Gm. every four hours. 

The intramuscular administration of streptomycin, however, did not pro- 
duce any change until the incisions around the drains were irrigated severél 
times a day with an aqueous solution of chlorophyll. Smears taken the day 
after this treatment showed a decrease in the spirilla and a remarkable change 
in the number of leucocytes. On January 9, the smear showed only very rare 


Clinic of Massachusetts General Hospital 


Fig. 621.—Case 134. Insertion of Penrose tubes through the incision. 


Fig. 622.—Case 134. Patient, after treatment, completely healed. 
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spirilla and on January 11, the penicillin and streptomycin were discontinued, 
and local penicillin, 1,000 units per c.c., was instilled into the wound. The 
patient was discharged on Jan. 14, 1947. 

Three weeks later all the fistulae had healed; the patient could open his 
mouth normally, and there was only a minimal amount of swelling in the neck 
(Fig. 622). 

Discussion.—This patient had a very unusual infection, apparently caused 
by Vincent’s organisms derived from the extracted tooth. These organisms 
were penicillin-resistant, but disappeared when chlorophyll was used. The 
Jlostridium sporogenes is generally considered as a saprophytic organism, but 
seemed to dissect the skin from the underlying tissue, forming easily recog. 
nizable lumps in the skin. 

A limited experience with a liquid concentrate of water-soluble chlorophyll 
indicates that it may have a place in the ranks of chemical agents employed 
in the treatment of infections. It is nontoxic, nonirritating, with soluble pig- 
ment catalyst, which is so important in the biology and metabolism of plants. 
Animal experiments and human tests prove chlorophyll to have no known 
bactericidal effect, but rather a direct biologic action plus some bacteriostatic 
property on living tissue. At this dental clinic we have employed chlorophyll 
to irrigate pyogenic fistulae, to stimulate granulations in dry sockets, and to 
bolster the defenses of the tissue host regardless of the specificity of the bacteria. 


Case 135 


Osteomyelitis of the Mandible Treated by Sequestrectomy, 
Saucerization, and With Streptomycin 


J. B. (551549), a 56-year-old man, was admitted to the hospital on Oct. 25, 
1946, with a diagnosis of osteomyelitis of the mandible. 

About one year ago, pain developed in the left side of the mandible, and 
in December, 1945, the lower left third molar was extracted. The pain con- 
tinued and healing was not as rapid as expected. The left lower molar, which 
seemed involved from the beginning but which his dentist wanted to save, 
was extracted in July, 1946. Following this, there was some swelling of the 
face, but healing seemed to progress well. In August, however, pain with 
trismus developed, and the patient was unable to open his jaws, making eating 
difficult. Later the swelling subsided and a draining wound remained. 

Examination showed a well-developed and well-nourished man with mod- 
erate trismus of the muscles of the jaw. He could open the mouth about 4 em. 
There was a draining sinus on the buceal mucosa of the alveolar process of the 
mandible. A culture taken from this revealed Bacillus coli. 

X-ray examination showed a sequestrum partly detached from the bone, 
and an osteolytie process extending from this area to the molar tooth and to 
the inferior border of the jaw (Fig. 623). 

Diagnosis: Chronic osteomyelitis. 

On entry, the blood examination showed white blood cell count, 6,600; 
red blood cell count, 4,480,000; 57 per cent polymorphonuclear leucocytes, 
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31 per cent small lymphocytes, 9 per cent monocytes, 2 per cent eosinophils, 
1 per cent basophils, and rare stippled cells. 


Another bacteriologic examination again showed a pure culture of Escheri- 
chia coi. The organism was sensitive to streptomycin, being inhibited by 0.004 
mg. per ¢.c. (4 units). The following regime was instituted: 1.2 Gm. strepto- 
mycin was given daily, 0.2 Gm. intramuscularly every four hours, and penicillin, 
24,000 units, every three hours. Daily cultures were taken. 


Fig. 623.—-Case 135. Roentgen film showing chronic osteomyelitis extending from second molar 
region to angle of jaw. 


Fig. 624. Case 135. Postoperative film showing area of bone destruction resulting from the 
operative procedure, 


ied, 
The 
his 
eek 
ed 
ms 
he — 
ut 
to 
ia. 
id 
h 
e, 
+ 
€ 


342 Kurt H. Thoma, Daniel J. Holland, Jr., Charles Elder Rounds 


On October 28, a sequestrectomy and saucerization were performed. Under 
endotracheal gas, oxygen, and ether anesthesia, and after the face and mouth 
were prepared in the usual manner, an incision was made from the ascending 
ramus to the first molar, passing along the outside of this tooth and vertically 
down. The mucoperiosteum was detached from the outer surface of the bone 
and the side of the jaw was exposed. Necrotic bone was seen to extend down 
to the inferior border. The mandible was decorticated by means of a drill 
and chisel. A sequestrum about 12 mm. in diameter and also the left lower 
first molar were removed. A culture of the root of this molar and from the 
necrotic bone was taken. The spongiosa was debrided and the bone was 
smoothed with rongeur forceps. The mandibular artery and vein were ex. 
posed. A Dakin’s tube was inserted from the skin through a short incision 
made at the angle of the jaw and attached with an interrupted suture. The 
mucoperiosteum was replaced and sutured by mattress sutures so that local 
penicillin or streptomycin could be instilled and form a pool in the bone eavity. 
A dressing was placed between the jaw. The patient had been given an intra- 
venous infusion of 1,000 ¢.c. 5 per cent dextrose in water during the operation. 

The intramuscular injections of streptomycin and penicillin were con- 
tinued postoperatively and, in addition, 2 to 3 ¢.c. penicillin (1,000 units per 
e.c.) were instilled into the osteomyelitie cavity via the Dakin’s tube six times 
a day. The culture from the bone showed alpha hemolytic streptococci, which 
indicated that the preoperative streptomycin had helped to clear up the in- 
fection. On October 30, the patient was given a transfusion of 500 c.c. whole 
blood. On November 1, the culture from the wound showed no growth, and 
the intramuscular streptomycin was discontinued, but the patient was still 
given penicillin. The cultures from the wound on the next four days remained 
sterile. The penicillin was discontinued on November 5. 

Intraorally, there was a small slough in the region where the sequestrum 
had been removed. Methylene blue was applied to the surface, and hot saline 
mouthwashes were prescribed. 

On November 4, the blood examination showed the white cell count to 
be 7,600; the red cell count, 4,630,000; 70 per cent polymorphonuclear leuco- 
cytes, 20 per cent small lymphocytes, 8 per cent monocytes, and 2 per cent 
eosinophils. 

X-ray examination on November 6 showed an area of destruction in the 
left horizontal ramus of the mandible extending from the third molar region 
downward and posteriorly, breaking through the cortex. This appeared to be 
eaused by an operative procedure (Fig. 624). 4 

Pathologic report: The specimen consisted of two small pieces of reddish- 
brown bone measuring 1.5 by 0.5 by 0.3 em., and several pieces of soft, red: 
dish-brown tissue measuring 0.4 by 0.3 by 0.2 em. 

Diagnosis: Acute and chronic inflammation and sequestrum. 

The patient was discharged improved on November 8, and was followed sub- 
sequently at the office. The oral wound had completely healed on November 12, 
and when seen on Jan. 15, 1947, all symptoms had subsided. 


Clinic of Massachusetts General Hospital 343 


Discussion.—Streptomycin is effective against many of the penicillin- 
resistant organisms, especially gram-negative bacilli. It is useful in oral 
infections caused by gram-negative organisms. The local use is recommended 
in suitable cases such as the case of osteomyelitis just reported. It should be 
pointed out that while streptomycin may have an inhibiting effect on gram- 
positive as well as gram-negative microorganisms, most strains of gram-positive 
organisms are more sensitive to penicillin than to streptomycin; therefore, peni- 
cillin continues to be the drug of choice in most eases. 
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Il. TUMORS OF THE MANDIBULAR CONDYLE 
Report oF Two CasEs 


Kurt H. Tuoma, D.M.D., Dante. J. HOLLAND, JR., D.M.D., AND 
CHARLES Rounps, D.M.D. 


Case 136 
Myxoma of Mandibular Condyle Treated by Excision 


L. B. (188922), a 48-year-old woman, was admitted to the hospital on Feb. 
14, 1947, with a tumor of the right mandible. She had a history of severe 
Méniére’s disease for several years, which was controlled by potassium ehlo- 
ride. Recently, she has had joint pains, particularly in the right hip, sug. 
gestive of rheumatoid arthritis. For the past four years she has had a swelling 
anterior to the right ear, with progressive deafness on that side. This did not 
change in size and produced no symptoms until two months ago, when it began 
to enlarge; she had difficulty in opening her mouth, and had some pain. The 
inerease in size and the limitation of motion of the mandible were gradual. 
During the past few weeks she has had numbness and tingling of the right 
lower lip and lower teeth. The swelling has become increasingly tender in 
the last week. 

Examination showed a well-developed woman with a 3 by 3 em. hard, 
slightly irregular swelling anterior to the tragus of the right ear. It was 
slightly tender to palpation. The upper jaw was edentulous, and there were 
but a few teeth in the mandible. The opening of Stensen’s duct appeared 
normal. 

X-ray examination showed an expanding, trabeculated lesion involving 
the neck of the right mandibular condyle, extending from the base of the 
head to the coronoid process (Fig. 625). In the anteroposterior view the 
condyle appeared to be 2.5 em. in diameter (Fig. 626). There was definite 
limitation of motion of the head of the right condyle. 

Giant-cell tumor was suspected. The x-rays of the skull and long bones 
revealed no other lesions. Blood studies were all within normal limits. 0 
February 19, under endotracheal gas, oxygen, and ether anesthesia, the face 
in the region of the right ear was prepared in the usual manner. A question 
mark incision was made to avoid the auriculotemporal and facial nerves, ¢0l- 
mencing about 2.5 em. in front of the ear at the level of its upper attachment 
and brought down in front of the tragus. The underlying fascia was divided 
and the superficial temporal and transverse facial arteries were cut and tied. 
By blunt dissection with a periosteotome, the posterior part of the massete! 
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muscle was detached from the tumor mass, part of which was shelled out with 
the periosteotome. The mass involved the head of the condyle and expanded 
in all directions for an approximate distance of 3 em. (Fig. 627). The deeper 
and more inaccessible portions of the lesion which extended to the base of the 


Fig. 625.—Case 136. Roentgen film showing expanding, trabeculated lesion involving the 
neck of the right mandibular condyle. 


Fig. 626.—Case 136. Anteroposterior view showing the tumor mass. 
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coronoid process were enucleated by dissection with the large rongeurs, peri- 
esteotome, and Kerrison forceps. Care was taken not to involve the interna] 
maxillary artery and its branches. The tumor appeared to be a globular ex. 
pansion of the condyle. The walls were thin and friable, and on injury, a 
large quantity of mucin was expelled. Gel foam and thrombin packs were 
inserted in the cavity to control the resulting bleeding. A Penrose drain 
was inserted and the fascial layers were approximated with interrupted su. 
tures. The skin margins were then adapted by a continuous subcutiecular 
dermalon suture with lead shot at each end. A dressing and a Barton band. 
age were applied and the patient returned to the ward in good condition. 


Fig. 627.—Case 136. Photograph taken during the operation, showing the size of the head 


of the condyle. 


The patient was given an intravenous infusion of 1,500 e.c. 5 per cent 
dextrose in water during the operation. She also received penicillin, 24,000 
units every three hours, on the day of operation and on each postoperative day. 
On the first postoperative day she had a complete right facial palsy. The 
drain was removed on February 23, and she was discharged on the next day. 

She was seen in the outpatient department for checkups. The subeutict- 
lar suture was removed on February 27. The facial paralysis was still present. 
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Microscopic examination of a section of the excised condyle showed an 
irregular mass composed of myxomatous tissue characterized by a stellate type 
of cell from which protoplasmic processes could be discerned. The matrix 
was basophilic in appearance throughout the section. Small areas of bone, 
no more than a trabeculae or two, were seen in one area, and appeared to be 
new bone formation. Bordering this osteoid area was a single layer of cells 
with numerous osteoblasts. 

Diagnosis: Fibromyxoma. 


Case 137 


Clinically Diagnosed as Osteomyelitis of Mandibular Condyle Which 
Was Found to Be a Metastatic Adenocarcinoma 
of Unknown Primary Origin 


L. F. (559712), a 49-year-old man, gave a long and complicated history 
of sharp preauricular and left facial pain of four months’ duration prior to 
admission to the hospital on Jan. 22, 1947. Most of the upper teeth were ex- 
tracted between September and November, 1946, without relief of symptoms. 
The pain persisted, keeping him awake at night, and was only slightly reduced 
by sedatives. Three months ago he noticed a firm swelling in front of the 
left ear and became conscious of difficulty on opening the mouth widely. 
Early in January he was seen in the dental clinic, where the condition was 
treated, as a possible traumatic arthritis or acute temporomandibular derange- 
ment (Costen’s syndrome), with applications of heat and medication for pain, 
but without relief of the symptoms. 

On admission, examination showed that the left temporomandibular joint 
was exquisitely tender with referred pain through the temporal region and 
into the maxilla. There was a swelling in the left preauricular region, click- 
ing of the joint, and some limitation of motion. The maxilla was edentulous 
and the lower posterior teeth were missing. He also complained of indigestion 
and a pain in the stomach. 

X-ray examination was believed to show a pathologic fracture through the 
neck of the condyle, with periosteal proliferation along the ascending ramus. 
There was etching, mottling, and cortical destruction of the sigmoid notch (Fig. 
628). The condition was thought to be caused by osteomyelitis resulting from 
an infection of the infratemporal fossa. 

A complete systemic review failed to uncover any contributory factors 
relative to the chief complaint. The blood examination showed a red cell 
count of 5,300,000, hemoglobin 14, and a white cell count of 10,600. He was 
found to have a guaiac positive stool, and a barium enema and sigmoidoscopy 
Were carried out but failed to show any intrinsic disease. 

On Jan, 24, 1947, a left condylectomy and biopsy were performed under 
intratracheal gas, oxygen, and ether anesthesia. The face in the temporal 
region Was prepared in the usual manner, and an angulated incision was made 
in front of the left ear. The subcutaneous tissues were divided and the trans- 
verse facial artery was cut and tied. The temporal fascia was exposed and 
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the zygomatic process demonstrated. The mandibular joint was located and 
an incision made in the periosteum covering the neck of the condyle. The 
bone was exposed and the mandibular notch and posterior border of the ramys 
were explored. There was no evidence of fracture or gross infection nor the 
formation of a sequestrum, but the head of the condyle had an abnormal 
appearance, so it was decided to resect it. An osteotomy was performed iy 
the neck of the condyle, after which the capsule was divided and the bone 
removed. Some bleeding resulted which was arrested with fibrin foam and 
thrombin. The wound was closed in layers with a rubber dam drain inserted 
to prevent the formation of a hematoma. The incision was closed with sub. 


euticular sutures. 


Fig. 628.—Case 137. Metastatic adenocarcinoma in condyle and ramus of mandible. 


Postoperatively, the pain continued as before, and 100 mg. demerol were 
given subcutaneously every four hours. Penicillin, 24,000 units every three 
hours, was given intramuscularly until discharge on the seventh postoperative 
day. The patient was'sent home with instructions to continue the medica 


tion as needed. 

After the patient was discharged, the pathologie report was received. 
The diagnosis was metastatic carcinoma, the morphology somewhat suggestive 
of adenomatous origin but without definite differentiation. 

The patient made frequent visits to the emergency ward for intractable 
pain ; a second admission was advised so that a complete study for the possible 
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location of the primary lesion could be made, and for x-ray treatment of the 
metastatic lesion. A sigmoidoscopy was performed and another gastrointesti- 
nal series of x-rays and x-rays of the sinuses were taken, but a primary source 
of the metastatic lesion could not be found. As a palliative, pain-relieving 
measure, the patient received radiation therapy of 1,200 r. through an 8 by 


Fig. 629.—Case 137. Microscopic section of excised bone showing trabeculae and marrow 
spaces with adenocarcinoma, 


Fig. 630.—Case 137. Central portion of the section showing cuboidal cells arranged in cords 
and acini. 
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10 em. direct left-lateral portal centered over the involved area of the jay, 
He was discharged on the third hospital day, Feb. 20, 1947. 

He was seen again on February 25. There was no relief of pain from the 
radiation, and arrangements were made for discharge to a convalescent home 
for terminal care. 

Microscopic examination of a section of the excised bone showed trabee. 
ulae of various sizes and shapes (Fig. 629). The marrow for the most part 
showed chronic inflammation. The central portion of the section showed 
cuboidal cells arranged in cords and acini. The acinar spaces for the most 
part were clear, but in a few areas seemed to be filled with a mucoid substance 
(Fig. 630). The cells tended to vary only slightly in size. The nuclei were 
centrally placed and had rather even staining qualities. The cell borders were 
clearly defined and there was an abundant cytoplasm. An occasional mitotic 
figure could be found. 

Diagnosis: Metastatic adenocarcinoma. 
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III. MISCELLANEOUS CASE REPORTS 


Kurt H. Tooma, D.M.D., Dante, J. Jr., D.M.D., 
CHARLES Exper Rounps, D.M.D. 


Wirn A BY Davip WEISBERGER, D.M.D., M.D. 


During the last several months many cases of special interest were seen 
and treated at the clinic. Two cases of ossifying fibroma are included in this 
issue. Also included is a case of parotid swelling with resultant formation of 
a fistulous tract; a compound, comminuted fracture of the mandible compli- 
eated by the presence of an extensive cyst; a lipoma of the maxilla; and a 
earcinoma of the mandible treated by jaw resection and prosthesis. 


Case 138 
Ossifying Fibroma of Mandible Treated by Excision 
E. B. (554506), an 18-year-old girl, was admitted to the hospital on Nov. 


14, 1946, with a tumor of the mandible. 

One and one-half years ago the patient first noted the appearance of a mass 
on the right side of the lower jaw, which she thought was a gum boil. Her den- 
tist extracted a tooth but the mass did not decrease in size. It has been asymp- 
tomatic and has not perceptibly increased in size since then. 

Intraoral examination showed a globular enlargement on the lower right 
mandible below the gingiva in the region of the first and second molars. It 
was firm, nonpainful, and of the consistency of a bony shell (Fig. 631). 


X-ray examination showed a cystic defect in the mandible into which 
the roots of the first permanent molar and premolar teeth protruded; the 
mandible was displaced distally. Some areas of increased density were noted. 
Odontoblastoma, such as a cementoblastoma with very little cementum formed, 
or ossifying fibroma were considered for diagnosis (Fig. 632). 

On November 15, under intratracheal gas, oxygen, and ether anesthesia, 
excision of the tumor and extraction of two teeth were performed. The face 
and mouth were prepared in the usual manner, and an incision was made on 
the outer surface of the mandible, extending from the second molar region to 
the canine tooth with a vertical extension down to the inferior border of the 
jaw. The mucoperiosteum was detached from the tumor mass by sharp dis- 
section, as there was no cleavage. A thin, bony wall covered by periosteum 
was exposed. By means of an osteotome an incision was made in the bone 
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Fig. 631.—Case 138. Ossifying fibroma causing swelling of buccal aspect of mandible. 


Fig. 632.—Case 138. Cystic lesion with radiopaque areas signifying ossifying fibroma. 
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aground the tumor on the outer side of the jaw, after which the second molar 
and the second premolar were loosened by means of forceps. <A large part of 
the tumor mass containing the two teeth could then be enucleated from the 


jaw (Fig. 633). 


Fig. 633.—Case 138. Excision of tumor mass. 


Fig. 634.—Case 138. Excised tumor with the two involved teeth. 


When the wound was examined, it was found that more tumor masses 
extended in various directions posteriorly and anteriorly. In some places 
these could be cleaned away with a curette. A hemorrhage from the man- 
dibular canal ensued and was of considerable proportion. It was arrested by 
packing the canal with fibrin foam saturated with thrombin. The bone wound 
was now inspected. The cavity seemed to be well debrided. The exposed bone 
was covered, and a boric strip was inserted. The patient left the operating 
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room in good condition. During the operation she had received an intra. 
venous infusion of 1,500 ¢.c. 5 per cent dextrose in water. 

The patient had considerable postoperative pain which was unrelieved 
by 100 mg. of demerol. The cavity was irrigated and packed with a dressing 
to which was applied the liquid of wondrpak. This seemed to give relief 


She was discharged on Nov. 22, 1946. 


Fig. 635.—Case 138. Photomicrograph showing dense connective tissue with areas of new 
bone formation. 


Pathologie examination: The specimen consisted of red, bony fragments 
and a firm grayish tumor measuring 3 by 2 by 2 em. Beneath the thin shell 
of bone the tumor was gray and fibrous. There were also a molar and a pre- 
molar tooth adherent to the tumor (Fig. 634). Microscopic examination 
showed the tumor composed ‘of dense connective tissue. The cells varied from 
spindle-shaped to round, being spindle-shaped where the tissue was compressed. 
Scattered throughout were areas of new bone formation staining lightly pink. 
These trabeculae were bordered by osteoblasts and in some sections there ap- 
peared almost a metaplasia of connective tissue into bone. In one portion, the 
bone was calcified and took on a more mature appearance. There were several 
foci of multinucleated giant cells which varied in size, and a moderate nun- 
ber of small blood vessels (Fig. 635). 

Diagnosis: Ossifying fibroma. 


Case 139 


Ossifying Fibroma of Mandible Treated by Excision 


I. D. (233844), a 13-year-old white boy, was referred to the hospital by 
the local physician on Nov. 31, 1946, with a diagnosis of cyst of the let 
mandible. 
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Two years ago the patient had a small, circumscribed swelling of the left 
mandible which has not enlarged since first noticed. About one year ago he 
had pain in the lower left first molar which was found to be carious and was 
removed. Since then the patient had been essentially symptom-free. There 
was no history of trauma. 


Fig. 636. 


Fig. 637. 
Fis. 636.—Case 139. Ossifying fibroma in ramus of mandible with roots protruding. 


generation 8 one 139. Roentgen film taken three months postoperatively showing bony 
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The previous admission to this hospital occurred in 1940 for acute stoma. 
titis and gingivitis with an uncomplicated recovery.. Tonsils and adenoids 
were removed in 1939, otherwise, the past history was noncontributory. 


Oral examination revealed a hard mass occupying the alveolar process 
in the left lower molar region; no fluctuation was present. The temperature 
was 99° F., blood pressure 110/70. Examination of blood showed calcium to 
be 9.9 mg. per cent, phosphorus 4.3 mg. per cent, and phosphatase 7.9 mg. 
per cent. The white blood cell count was 9,500, 87 per cent polymorphonuclear 
leucocytes, 10 per cent large and small lymphocytes, 3 per cent monocytes, 
Hemoglobin was 13.0. Red blood cell count was normal. 

X-rays of the skull, chest, and long bones were negative. The left lateral 
jaw film showed a cystic area measuring 3 em. in diameter in the horizontal 
ramus beneath the first and second molar (Fig. 636). The area was charac. 
terized by sharply defined borders and a thinning and expansion of the inferior 
cortex. The posterior root of the first molar appeared to protrude into the area 
These findings were suggestive of a benign cyst or adamantinoma. 


Fig. 638.—Case 139. Photomicrograph showing dense connective tissue with areas of new bone 
formation. 


The patient was prepared and draped in the usual manner under intra- 
tracheal ether anesthesia, and a 4 em. incision was made along the crest of the 
marginal gingivae from the distal of the lower left second molar anteriorly t0 
the partially erupted mandibular left first premolar. The mucoperiosteal flap 
was retracted, exposing a bulging but intact buccal cortex. With a eurved 
osteotome, the cortex was removed, and firm, pinkish-white, porky granulation 
tissue appearing grossly like that of benign giant-cell tumor filled a large bone 
cavity. The periphery of the expanded buccal cortex was removed both by 
osteotome and rongeurs and an attempt was made to enucleate the firm col 
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tents of the cavity by blunt dissection. There was no sign of cystic fluid, 
cholesterin, or pus. It was soon found that the tumor mass involved the apices 
of the lower left first molar and possibly the roots of the second molar, so 
these teeth were extracted. Residual tumor tissue was enucleated from the 
region of the sockets. The bony margins were smoothed with bone file and 
gel foam was placed at the bottom of the bony cavity to control persistent 
oozing. A three-inch boric dressing was gently placed in the cavity, extending 
through the second molar socket, and the lips of the mucosa were approxi- 
mated with interrupted dermalon sutures. 

The postoperative course was uneventful. Intramuscular penicillin total- 
ing 192,000 units was continued until discharge on the third postoperative day. 
The patient was followed in the out-patient department where the sutures were 
removed, cavity irrigated, anc his general condition was reported good. The 
lateral jaw film taken three months postoperatively showed bone regeneration 
(Fig. 637). 

Microscopic examination showed dense connective tissue in a collagenous 
matrix. In certain peripheral areas of the specimen there was evidence of 
round-cell infiltration. In one portion of the section, there are irregularly out- 
lined islands of new bone formation with osteoblastic activity (Fig. 638). 

Diagnosis: Ossifying fibroma. 


Case 140 
Unilateral Parotid Swelling With Fistula 


Davip WEISBERGER, D.M.D., M.D. 


S. P. (173039), a 44-year-old housewife, presented herself at the outpatient 
department complaining of ¢ ‘‘cyst’’ in front of the right ear. It was first 
noticed after an automobile accident six years ago in which she received a 
blow to the lower jaw and, since then, there have been repeated episodes when 
the swelling would enlarge and shrink without causing any pain. 

About two months ago the patient stated that a mass appeared and moved 
to its present position over the angle of the jaw from a spot immediately in 
front of the ear. Whenever the patient ate pickles or vinegar the mass felt 
as if it had become harder. At times the entire lump, “‘like a little nut,’’ could 
be grasped through the skin. 

Physical examination revealed a large, rounded, nontender, noninflamed, 
preauricular swelling about 4 em. in diameter, not attached to the overlying 
skin. Just anterior to the angle of the jaw overlying the inferior border was 
47mm. reddish-purple papule with a white center, from which a seropurulent 
fluid could be expressed. 
| On examination of Stensen’s duct, resistance was met when the No. 1 
silver probe was introduced into the orifice. Following manipulation, the 
probe was finally inserted its entire length, not without considerable discom- 
= to the patient. No secretion could be demonstrated upon the removal of 

€ probe. 


a- 
ls 
SS 
re 
to 
g. 
ar 
8. 
al 
al 
(- 
a. 
ne 
4- 
1€ 
0 
d 


358 Kurt H. Thoma, Daniel J. Holland, Jr., Charles Elder Rounds 


Anteroposterior jaw film revealed an area of calcification 6 mm. in diam. 
eter in the subcutaneous tissues just at the angle of the jaw on the right side. 
which seemed to be too superficially placed to be in a salivary gland (Fig. 639). 

One cubic centimeter solution of lipiodol was injected into the right Step. 
sen’s duct. The sialogram showed the opaque material pooled in a 5 mm. cavity 
in the region of the parotid gland. From this collection, a small streak of 
opaque material extended a distance of 2 em. in the direction of the subcutaneous 
calcified mass (Fig. 640). 

The furuncle was excised by means of an oval incision. The subcutaneous 
tissue containing an irregular calcified mass with encapsulating tissue was 
removed. <A probe was then inserted without difficulty into a fistulous opening 
which entered the deep substance of the gland. Following this, 1 ¢.c. peni- 
cillin, 48,000 units, was injected into the tract. The skin margins were ap. 
proximated with interrupted dermalon sutures. 


Fig. 639.—Case 140. Roentgen film showing calcified mass at the angle of the jaw. 


The pathologic report was chronic inflammation with fistula. 

Recovery was uneventful, with no evidence of the formation of a salivary 
fistula. One week after the extirpation of the calcified mass, the skin sutures 
were removed. At this time, the patient stated she was no longer aware 
of any swelling or discomfort of her right cheek, and she is to be followed 
every month in the outpatient department. 

Discussion.—According to the patient, the nature of the preauricular swell 
ing did not change before or during mealtime except for rare instances whet 
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vinegar or pickles were eaten. The lack of pain or tenderness over the parotid 
area and the fact that the mouth was not dry on the right side was additional 
proof that Stensen’s duct was not occluded. This fact was confirmed by the 
successful probing and the x-ray findings which failed to reveal any calcifi- 
eation in this area. 


Fig. 640.—Case 140. Sialogram showihg the opaque material extending in the direction of the 
calcified mass. 

The probable mechanism involved was an early calcification of an opaque 
body at the hilus of the gland resulting in its obstruction and subsequent ab- 
scess formation. In time, the abscess pointed by way of a fistulous tract to 
the skin overlying the angle of the jaw where the original mass, easily palpable 
beneath the skin, finally settled. 


Case 141 
Enucleation of Odontogenic Cyst, With Pathologic Fracture and 


Submandibular Infection Treated by Drainage, Penicillin 
Therapy and Skeletal Fixation 


T. M. (559630), a 54-year-old man, was admitted to the hospital on Jan. 
2, 1947, with a diagnosis of a compound, comminuted fracture of the mandible 
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and cyst. Six days before, he had fallen in the bath tub and struck the left 
side of the face. He did not lose consciousness nor become dizzy, and gus. 
tained no other injuries. There was immediate swelling of the jaw involving 
most of the left side of the face. In addition, he complained of difficulty in 
swallowing and masticating, and of severe pain. 

Examination showed a moderately dehydrated, slightly icteric man in 
acute distress, with a large ecchymosis over the left side of the jaw with the 
discoloration extending down the neck and anterior chest to the epigastriun. 
An extensive, firm, tender, nonfluctuant tumefaction was present over the left 
mandible with the center of greatest density at the canine area. The indura- 
tion extended to the right side of the face, involving the floor of the mouth, 
All teeth but the right second molar and the canine and first premolar were 
missing in the maxilla. The mandibular incisors were loosely detached in one 
fragment. There was sepsis in the oral cavity and fetor ex ore. Rectal ten- 
perature was 103° F. 


Fig. 641.—Case 141. Odontogenic cyst with fracture. 


X-ray examination revealed a well-defined, cystic area extending from the 
right canine across the symphysis to the left premolar area. There was a com- 
minuted fracture through the cyst; at least two fracture lines could be seet. 
The floor of the cyst, corresponding to the inferior border of the mandible, ap- 
peared to be completely isolated. Several decayed teeth were closely related 
to the cyst, which, therefore, was diagnosed as an odontogenic cyst (Fig. 641). 

The patient was given intravenous infusions of 500 ¢.c. 5 per cent dextrose 
in water and 500 ¢.c. 10 per cent amigen, 48,000 units penicillin every three 
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hours, and hot mouthwashes with Dobell’s solution. On January 3, under gas, 
oxygen, and ether anesthesia, administered with a face mask, a 3 em. incision 
was made in the skin beneath the chin for drainage of the infected mandibular 
eyst. A hemostat was forced through the fracture line into the cyst, and cystic 
fuid plus copious frank pus was evacuated. A Dakin’s tube was inserted into 
the incision and sutured to the skin, and the wound was partly closed with 
a dermalon suture (Fig. 642). The extraoral procedure was followed by an 
intraoral exploration. Several infected roots were removed. A partial fixation 
for temporary fixation of the detached fragment of the alveolus was accom- 
plished by horizontal wiring on the lower incisor teeth. 


Fig. 642.—Case 141. Skeletal fixation was used after enucleation of cyst and reduction of 
fracture, with Dakin’s tube inserted for penicillin instillation, 


Culture from the pus showed Staphylococcus albus. Penicillin was in- 
jected locally into the Dakin’s tube, 3 ¢.c. (1,000 units per c¢.c.), every three 
hours. The patient could not swallow well and the intravenous feedings were 
continued. On January 7, four days after the incision and drainage, the blood 
examination showed a white blood cell count of 7,200, 68 per cent polymorpho- 
nuclear leucocytes, 6 per cent large lymphocytes, 18 per cent small lymphocytes, 
2» per cent monocytes, 2 per cent blasts, 1 per cent young polymorphonuclear 
leucocytes, and moderate achromia. 

On January 10, under endotracheal gas, oxygen, and ether anesthesia, 
enucleation of the cyst and reduction and fixation of the fracture were carried 
out. The fracture was immobilized with frac-sure appliances (Fig. 643). In 
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addition to the horizontal wiring previously applied, a wire loop was carried 
through part of the alveolar bone of the loose segment and the body of the 
mandible. 


Fig. 643.—Case 141. Skeletal fixation after enucleation of cyst and reduction of fracture. 


Fig. 644.—Case 141. X-ray eight weeks after operation, showing skeletal fixation used 
after enucleation of cyst and reduction of fracture. Note bone formation in the cyst cavity ane 
absence of bone resorption around the pins. (Pins on right do not enter the cyst; the x-ray 
appearance is due to projection.) 
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Postoperative x-ray examination showed the pins of the frac-sure appli- 
ance in place, two on each side of the cyst. The fragments were in good 
position (Fig. 644). 

Recovery was uneventful; the drain was removed on the second post- 
operative day, and the patient was discharged on January 15. 

Discussion.—This ease is of interest aside from the fact that the fracture 
was complicated by the presence of an extensive cyst, because the patient’s 
debilitated physical condition necessitated immediate supportive measures. Hos- 
pital care is paramount so that continuous intravenous infusion of 1,500 c.c. 
5 per cent dextrose in water can be instituted along with vitamin therapy and 
intramuscular penicillin totaling 380,000 units daily. The maintenance of 
proper chemotherapy and the emergency incision and drainage of the infected 
eystie cavity combine to arrest any further progress of the infection. The 
primary concern, then, in all compound fracture cases of several days’ dura- 
tion is the treatment of the symptoms and complications that have resulted 
from the primary injury. 


Case 142 
Lipoma Causing Facial Deformity 


M. R. (533346), a 44-year-old woman, was first seen on May 31, 1946, com- 
plaining of a pain about the right eye and a lump in the right cheek. 

About six years ago the patient had noticed a swelling of the right cheek 
accompanied by a dull, throbbing pain across the face. This swelling in- 


ereased slowly in size, but has remained constant for the past two years. 

Examination showed facial asymmetry with a swollen area below the 
zygomatic bone on the right. Intraorally, in the buccal region on the right 
wider the parotid papilla, there was a vascular, movable, nontender, non- 
fluctuant mass, about 3 by 4 by 2 em. deep in the mucosa (Fig. 645). It had 
a yellowish appearance with dilated blood vessels clearly visible under the 
surface epithelium. It did not blanch on pressure. 

Diagnosis: Lipoma. 

X-ray examination showed a retained root fragment of the right man- 
dibular second molar, but no evidence of bone pathology. 

The patient was admitted to the hospital on July 10, 1946, for excision 
of the tumor. The white blood cell count was 7,000, and the hemoglobin was 
12Gm. On July 15, under endotracheal gas, oxygen, and ether anesthesia, the 
face and mouth were prepared in the usual manner. ‘A longitudinal incision 
was made in the right buecal sulcus, and extended from the canine region to 
the tuberosity, well away from the parotid duct, into which a probe had been 
inserted so that it would not be injured. After the mucosa was divided, a 
lipoma bulged into the wound (Fig. 646). This was dissected free and grad- 
ually pulled out. It was found that the lipoma extended underneath the 
‘4ygomatic arch into the infratemporal fossa, which was completely filled with 
the mass. The lipoma was freed from the muscle tissue, which left it attached 
oly by a pedicle in the buccal suleus. The pedicle was grasped with a hemo- 
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Fig. 645. 


Fig. 646. 


Fig. 645.—Case 142. Submucosal lipoma in buccal fold extending into infratemporal fossa. 
Fig. 646.—Case 142. After incision was made the lipoma emerged from the wound. 
Fig. 647.—Case 142. Photograph of excised lipoma. 
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stat and cut, and the tumor removed in toto. The wound was closed with 
interrupted dermalon sutures, and a drain about two inches long was inserted. 


The patient received two intravenous infusions, 1,500 ¢.c. each, of 5 per cent 
dextrose in water after the operation. There was slight soft tissue swelling 
on the first postoperative day but no bleeding. The patient was given 32,000 
units penicillin every three hours on the second and third postoperative days. 
The drain was removed on July 17, and the patient was discharged the next day. 

She was seen in the outpatient department on July 22, when the swelling of 
the right cheek had subsided. The sutures were removed on July 25. Two 
months later the incision had completely healed, and there was no swelling of 
the right cheek. 

Pathologic report: The specimen (Fig. 647) consisted of a yellow, lobu- 
lated piece of tissue measuring 6.5 by 4 by 2 em. Microscopic examination 
revealed a mass of fat tissue consisting of fat cells. There were no inflamma- 
tory cells or fibrosis. 

Diagnosis: Lipoma. 


Case 143 


Extensive Epidermoid Carcinoma of the Mandibular Gingiva With Invasion 
of the Bone and Floor of the Mouth Treated by Partial Jaw Resection. 
Insertion of Tantalum Plate, and Prosthesis 


P. B., a 59-year-old man, was admitted to the hospital on May 6, 1946, 
with a swelling of the floor of the left side of the mouth of one month’s dura- 
tion. He complained of buzzing and a feeling of fullness in the left ear, but 
had very little pain. 

Five weeks before admission the patient had a toothache im the left man- 
dible. On April 3, 1946, his local dentist took x-rays and extracted a lower 
left premolar tooth under novocaine anesthesia. Following extraction, the 
patient noticed a hard swelling on the lingual side of the left mandible in the 
region of the recent extraction. His local doctor administered 200,000 units 
penicillin and he had frequent mouthwashes, but the lesion progressed in size. 
Vn April 29, he was admitted to an outside hospital where, under gas, oxygen, 
and ether anesthesia, two lower left teeth, the lateral incisor and canine, were 
removed and a biopsy taken. This was diagnosed as carcinoma,Grade IV. 


Examination showed a 3.5 by 2.5 em. indurated, nonfluctuant mass in the 
floor of the mouth on the left side, extending from the ventral and lateral 
surfaces of the tongue to the lingual alveolus in the premolar and molar areas. 
The tongue was freely movable. There was evidence of the recent extractions ; 
the area was covered with a grayish slough and organizing blood clots were 
present in the sockets (Fig. 648). There was swelling of the left submental 
irea and a palpable middle submaxillary node. 

X-ray examination showed considerable bone destruction of the body of 
- left mandible, extending from the symphysis to the third molar region 

g. 649). 
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On May 8, 1946, resection of the mandible was performed. Preoperatively, 
the blood was typed, and blood examination showed a red cell count of 
4,670,000, and a white cell count of 7,800. 


Fig. 648.—Case 143. Photograph showing carcinoma of the mandibular gingiva, involving the 
floor of the mouth. 


Fig. 649.—Case 143. Roentgen film showing considerable bone destruction of the body of the 
left mandible. 
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. 651.—Case 143. 


Incision at lower border of mandible and dissection of submaxillary 


glands and enlarged lymph nodes, 


Gigli saw used to divide mandible at the angle of the jaw. 
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Under intravenous sodium pentothal anesthesia, with an intratracheg| 
tube inserted, the throat was packed and the mouth and skin were prepared 
in the usual manner. With the diathermy knife, an incision was made in the 
mouth extending from the left molar region transversely across the sublingual 
area to the canine region on the other side. Another incision was made in the 
bueeal and labial suleus, thus separating the tumor mass attached to the jaw 
from the sublingual musculature and the buceal and labial mucosae. 

For the next step of the operation, the sodium pentothal anesthesia was 
discontinued and gas, oxygen, and ether were given through the intratracheal 
tube. With a new setup, an incision was first made in the skin of the sub- 
mental region on the right side in order to insert a Gigli saw, by means of 
which the jaw was divided in the canine region. <A second incision was made 
on the left side of the patient’s neck, extending from the angle of the jaw to 
the submental region. The platysma was divided, and the external maxillary 
artery and vein were ligated and cut. Three very large lymph nodes became 
visible, two anterior to the submaxillary gland and one posterior to it (Fig. 
650). These nodes were hard and it was felt that they contained carcinoma. 
The contents of the submaxillary triangle were dissected, and the various 
arteries and veins were ligated. A Gigli saw was then inserted around the 
angle of the jaw on the left in order to divide it at this point (Fig. 651). The 
mandible was detached from the mylohyoid, geniohyoid, and digastric museles, 
and was removed with the submaxillary gland, submaxillary lymph nodes, 
and two or three other nodes attached (Fig. 652). A previously prepared 
tantalum plate was then inserted and attached to the two fragments by means 
of two serews inserted at each end (Fig. 653). This plate was to prevent sear 
eontraetion. A tantalum wire was then inserted through the genioglossal 
musele and passed around the plate to prevent the tongue from falling back. 
The subeutaneous tissue was closed with catgut sutures and the skin with a 
continuous locked dermalon suture (Fig. 654). The intraoral wound was 
closed also, and the buccal mucosa was sutured to the floor of the mouth, to 
prevent saliva from entering the wound while the skin incision healed. There 
was a moderate amount of tension which raised the question of whether this 
incision might have to be opened later. The patient was given 500 c.c. whole 
blood during the operation, and was in good condition. He also received 
another transfusion of 500 ¢.c. whole blood after the operation, followed by 
500 ¢.c. 5 per cent dextrose in saline and 500 ¢.c. 5 per cent dextrose in water. 

Postoperatively, there was considerable accumulation of mucus and saliva 
in the mouth, the patient being unable to swallow or to take anything by the 
oral route. Therefore, he was given daily intravenous infusions of 500 c.e. 10 
per cent amigen in 500 ¢c.c. 10 per cent dextrose and water, 1,500 c.c. 5 per 
cent dextrose and saline, plus two ampules betalin complex and 1 Gm. cevalit. 
These infusions were continued for ten days. He was also given postopera 
tively 24,000 units penicillin intramuscularly every three hours. 

On May 10, the dressing was changed and the drain removed. Three days 
later, there was some separation of the intraoral sutures, exposing the tanta- 
lum plate. There was increased sloughing from the coagulated area. 
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Fig. 652.—Case 143. Removal of segment of mandible with submaxillary gland and regional 
nodes. 


Fig. 653.—Case 143. Tantalum strip attached to bone to prevent scar contraction. 
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- Postoperative x-rays showed that a greater portion of the left jaw had 
been removed and replaced by a metallic band. The portion of the jaw re. 
moved extended from the angle of the left jaw to the right just beyond the 
symphysis (Figs. 655 and 656). Chest films showed no evidence of disease. 


Fig. 654.—Case 143. The incision closed by continuous locked sutures and interrupted sutures 


Fig. 655.—Case 143. X-ray showing attachment of tantalum plate to prevent scar contraction 
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Fig. 656.—Case 148. Anteroposterior view showing where mandible was excised and tantalum 
plate attached. 


Fig. 657.—Case 148. Excised part of mandible with contents of submaxillary triangle. 
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On May 22, all mouth and skin sutures were removed and penicillin was 
discontinued. The patient was given a transfusion of 500 c.c. whole blood. 
He was discharged from the hospital on May 26, 1946. 

Pathologic examination: Grossly, the specimen consisted of a piece of the 
lower left mandible measuring 6.5 by 4 by 1.5 em. Attached to the inner 
aspect was a round, hard lump, 3 em. in diameter (Fig. 657). On section of 


Fig. 658.—Case 143. Photomicrograph showing section of tumor diagnosed as _ carcinoma, 
Grade III. 


Fig. 659.—Case 143. Prosthesis to prevent contraction of the bone fragments and to im- 
prove patient’s appearance. (Dr. Henry Carney, Boston.) 
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the tumor, the mass seemed to surround the ramus of the mandible for 260 
degrees, but was separate from it. The ramus measured only 0.6 em. in diam- 
eter. The tumor tissue was finely granular and grayish yellow. Bone and 
soft tissue from the anterior resection margin were taken for sectioning, and 
similar tissue was taken from the posterior resection margin. The attached 
submaxillary gland appeared to be normal. The submaxillary nodes measured 
up to 1.5 em. in length and were soft and brownish on section. 


Microscopic examination showed that the soft tissue resection margins 
were free of disease. The lymph nodes sectioned were not involved. 

Diagnosis: Epidermoid carcinoma, Grade III (Fig. 658). 

The patient continued to do well and could swallow food without discom- 
fort. The tissue around both fragments of bone healed and surrounded the 
tantalum without evidence of an inflammatory reaction. In July, the tantalum 
plate became loose and the patient experienced some pain during mastication. 
The tantalum appliance was. therefore removed. Monocaine was injected 
locally and an incision was made to remove the screws, which had become loose 
heeause of bone*resorption. The tantalum could be removed easily. 

He was referred to Dr. Henry J. Carney for the construction of a prosthesis 
which would prevent contraction of the fragments and improve the appear- 
ance of the patient. This appliance is shown in Fig. 659. It is giving satis- 
factory service. When seen in January, 1947, there was no evidence of reeur- 
rence of tumor. 
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IV. SOME COMMON PROBLEMS SHARED BY THE DENTIST 
AND THE CARDIOLOGIST 


OGLEsBy PAUL, M.D. 


if EART disease now ranks as our most common cause of death, and I suppose 
that there is not a dentist in this country whose patients do not inelude 
men and women with some form of cardiac ailment. It may seem odd that the 
dental profession should have to worry at all about the presence of heart dis- 
ease in those persons whose dental problems they are taking care of. Indeed, 
the amount of such worry is relatively small, for it is only the occasional patient 
in whom special and gentle handling is required because of a sick heart. It 
is in just those few, however, that a few simple measures may be of great value 
to the patient, and actually make the task of the attending dentist easier and 
free from distressing complications. 

I shall not burden you with a catalogue of the types of heart disease ora 
detailed list of our mutual problems in each type. Rather, I should like to 
discuss briefly coronary heart disease, hypertensive heart disease, and subacute 
bacterial endocarditis, devoting most of my time to the last named. 

Everyone is familiar with coronary heart disease as a leading public 
enemy. Coming on insidiously and slowly, or striking suddenly without warn- 
ing, it may kill its victims after a short illness, or, and this is most common, it 
may linger over a period of several to many years, often allowing an essentially 
normal existence or one of moderately restricted activity. For such patients, 
unduly vigorous physical effort and unusual emotional strain are highly un- 
desirable. Pushed too hard, the individual who has coronary heart disease 
may experience that familiar symptom, angina pectoris, which is classically 
described as a crushing pain in the mid-chest anteriorly, often radiating down 
the left arm or both arms, and compelling the patient to stop whatever he is 
doing. The mere act of sitting in the dental chair may provide considerable 
emotional stimulation to certain sensitive individuals. It can be seen readily 
that prolonged and painful dental procedures in a person with coronary heart 
disease might provide suitable conditions for the appearance of such angina. 

It is, therefore, only common sense to proceed slowly when one is under- 
taking dental work on a patient known to be suffering from this type of heart 
ailment. A safe policy on the part of the dentist would be first to obtain i- 
formation from the patient’s local physician as to the nature and degree of such 
disease and the risk involved in doing any operative work in the mouth. It 
further wise to do such work in stages, if possible, with a minimum of painful 
manipulation. Should the individual complain of chest pain while in the chair, 
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the dentist would do well to postpone additional work to await further evalua- 
tion by the patient’s physician. The use of anesthetic agents such as nitrous 
oxide, which may reduce the supply of oxygen to the already diseased heart, 
is undesirable, and extensive procedures in the mouth might best be carried out 
in the hospital under oxygen and ether. 

Much of what has been said about coronary heart disease is also true of 
hypertensive heart disease. The latter is the result of the presence of high blood 
pressure, with its resulting strain upon the arterial system throughout the body 
and upon vital organs such as the brain, eyes, kidneys, and heart. It is this 
additional load which the heart is called upon to shoulder which reduces its 
efficiency in the long run, and, in turn, may seriously impair the health of the 
individual. There are many millions of people with high blood pressure in this 
country. Fortunately, the great bulk of them are not seriously handicapped 
by its presence, but for a minority, it is a constant threat and hazard. Here, 
too, as with coronary disease, excessive exertion and psychic trauma are unde- 
sirable, as those conditions may tend to elevate the blood pressure. We have 
recently seen a patient in whom the mere excitement of coming to the hospital 
for a clinic visit was enough to precipitate a severe and nearly fatal state of 
profound coma. 

Should the dentist have in his care a patient with known high blood pres- 
sure, he would be prudent, as we have already stated, to get the advice of the 
local physician before undertaking any extensive dental work; and then he 
should do such work over the course of several visits rather than at one long 
sitting. It is particularly in hypertensive cases that the use of adrenaline (as 
a vasoconstrictor combined with procaine) is unwise, for adrenaline is a potent 
drug for further elevating the blood pressure. Should local anesthesia with 
procaine be indicated’, adrenaline should be omitted. 

The two types of heart disease mentioned so far are almost entirely limited 
to the middle and’ older age groups. Subacute bacterial endocarditis, on the 
other hand, spares no age and indeed has a predilection for young people. 
Briefly, subacute bacterial endocarditis consists in the growth of bacteria on 
portions of the heart (usually on damaged valves) with resulting evidences both 
of a severe general infection and of injury to the heart itself. It is called 
subacute because the disease tends to run a rather long and protracted course 
unless promptly and adequately treated. It is bacterial because living organ- 
isms (streptococci in the vast majority of instances) produce the infection. Fi- 
nally, it is an endocarditis because the inner lining of the heart, the endocar- 
dium, is the site at which the bacteria lodge, multiply, eat into vital tissue, and 
throw off emboli into the blood stream. 

It appears that the bacteria causing the endocarditis may gain access to the 
body through several routes, one of the best known being through the sockets 
from which infected teeth have been extracted. Ina group of patients with this 
disease whom we have recently surveyed, 11.6 per cent of the cases quite clear- 
ly followed the removal of one or more teeth. Seabury’ has reported rather 
similar figures (13.3 per cent in 165 cases which he has followed). White’ 
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has stated: ‘‘Dental extractions are more commonly followed by subacute 
bacterial endocarditis than are any other recognizable events.’’ 

Further data on this subject are to be found in the literature. In 1996 
Haden® discovered that streptococci could be cultured from the apices of 925 
per cent of 1,500 teeth which had been extracted. Reporting in Lancet in 1935, 
the British workers, Okell and Elliott, took blood cultures immediately fo. 
lowing the removal of teeth in 138 patients (all multiple extractions) and 
learned that more than 60 per cent of these cultures were positive, signifying 
that a large number of the organisms had been released into the blood stream 
as a result of the dental procedure. Subsequently, Elliott® found that these 
organisms were streptococci in the vast majority of the cases, and’ that the 
greater the amount of gum disease, the greater the amount of blood stream inva- 
sion. Palmer and Kempf* and Pressman and Bender’ have provided similar 
figures. The dental portal of entry for infection seems to have been well es- 
tablished. 

Let us look for a moment at the clinical features of the disease itself so 
that we may have some concept of the magnitude of the problem at hand. Ina 
series of forty-four consecutive patients with subacute bacterial endocarditis 
studied at the Massachusetts General Hospital in the years 1944 to 1946, there 
were twenty cases under the age of 30. The types of damaged hearts most 
susceptible to this infection were the rheumatic hearts (82 per cent of the 
group) and the congenital cardiaes (14 per cent of the total). As is well known, 
rheumatic fever is a common disease in children and' adolescents, and there 
are many thousands of young persons who have been left with damaged valves 
as a result of its ravages. It is these already damaged valves which served as 
a suitable lodging point for the bacteria in question. Other valves and portions 
of the heart which were abnormal as a result of congenital malformation may 
also serve as a site for infection, as our figures show. In five of our forty-four 
eases, dental extractions (without prophylactic chemotherapy) appeared clearly 
to have been the precipitating event, and there were others in which the evi- 
dence was suggestive but not conclusive. Over 90 per cent of the whole group 
were found to be infected with streptococci (mainly nonhemolytice and alpha 
hemolytic strains). 

These patients complained of feverishness, weight loss, chills and sweats, 
loss of appetite, and all showed elevated temperatures and evidences of heart 
disease. Many were acutely ill when admitted to the hospital. All were 
treated with penicillin, given in large doses over a long period of time. This 
treatment, while a superb improvement over other older methods of therapy, 
is time-consuming, expensive, uncomfortable to the patient, and not always 
eurative. Some idea of the complexity of the problem may be gained from the 
fact that those patients who survived spent well over one month in the hospital, 
received on the average 600,000 units penicillin daily for at least three weeks, 
and were either incapacitated from work for a period of months, in the most 
favorable cases, or were rendered permanent invalids as a result. It was neces 
sary to give some patients as many as 15,000,000 units penicillin a day. Such 
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a dose obviously makes the cost of curing a single case mount into several thou- 
sand’ dollars. 

One does not begrudge such an expense, but, unfortunately, even this 
lavish use of the drug is no guarantee of cure, and one-third of our patients 
are now dead. Despite the advances in our knowledge of the disease and in 
its treatment, we are still falling far short of an ideal therapeutic schedule. 


The dental profession has, of course, long been aware of its role in the 
prevention of this malady. It may be wise, however, to stress once again the 
importance of unusual care in performing extractions upon individuals known 


to have either rheumatic or congenital heart disease. First, it is the duty of 
the physician to tell such patients to inform their dentists of the nature of their 
eardiac lesion. Second, the avoidance of undue trauma at the time of extraction 
may in itself be a vital factor in the prevention of sudden flooding of the blood 
stream with a large number of bacteria. Third, it is our belief that this group 
should always receive prophylactic chemotherapy prior to any dental extrac- 
tion. There is a school of thought which adheres to the use of the sulfonamides 
for this purpose—sulfadiazine chiefly; and which advises the oral ingestion 
of 4 Gm. of the drug in the twelve-hour period before extraction with 1 Gm. 
every four hours for the next twenty-four to forty-eight hours. Such a 
schedule, or a modification thereof, is no doubt effective in the vast majority 
of cases. The disadvantages are those of previous or subsequent sensitization 
to sulfonamides and the fact that occasional instances in which infection has 
broken through this barrier have been found. Further, it seems logical to 
employ prophylactically the same chemotherapeutic agent that we use thera- 
peutically, namely, penicillin. 

It is, therefore, desirable to administer penicillin as the drug of choice. 
The easiest approach for the dentist is to have the patient see his or her phy- 
sician two hours prior to the extraction and to receive a single injection of 
300,000 units penicillin in oil and wax intramuscularly. Such a dose will pro- 
tect over the course of probably at least six hours (when the danger is greatest) 
and perhaps for as long as twenty-four hours,® ° and avoids the necessity for 
hospitalization. An alternate plan is to administer 100,000 units ordinary 
penicillin intramuscularly just prior to extraction, with 50,000 units every 
three hours over the next twenty-four hours. Obviously, this will require 
either hospitalization or the attendance of a nurse at home, and is therefore 
less practical. The use of oral penicillin is not recommended at this time 
heeause of the variability of the drug levels obtained in the blood. 

Finally, the best prophylaxis of all is the maintenance of good oral hygiene 
and good dental repair so that the need for frequent extractions in individuals 
with rheumatic or congenital heart disease is kept at a minimum. It is the 
duty of the physician to give to the dentist his full cooperation in this field, 
and it is to be hoped that their joint efforts will meet with very real success 
in the next few years. 
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V. ANESTHESIA CONSIDERATIONS IN ORAL SURGERY 
AND DENTISTRY 


Francis Foupgs, M.D. 


HE history of the development of anesthesia is a history of cooperation 

between dentists and physicians, with the dentists taking the initiative in 
more than one of the most important phases of its development. The fact that 
this group has assembled here to discuss the problems of anesthesia in its 
relation to oral surgery and dentistry indicates that the interest of dentists 
toward anesthesia has by no means diminished, 

The field we plan to cover is very large, and in the time at our disposal 
oly a superficial survey can be made. Safety of the patient and consideration 
of the surgical problem are the two subjects I have chosen to consider in this 
large territory, and I shall refer to them again and again in our discussion, 
even at the risk of becoming repetitious. 

General anesthesia, the preoperative preparation and the postoperative 
care of the patient will be our topic. Local and regional anesthesia will not 
be discussed. 

PREANESTHETIC EXAMINATION 


The first decision the oral surgeon or dentist has to make when an operative 
procedure is indicated is what to do in the office and what to do in a hospital. 
The answer to this is dependent not only on the type of the procedure, but also 
on a number of other factors. The most important of these is the physical 
condition of the patient. A comprehensive past history should be taken and a 
thorough physical examination should be made on every patient to have gen- 
eral anesthesia. If necessary, these should be supplemented by various labo- 
ratory studies, x-rays, electrocardiograms, ete. Special attention should be 
given to those conditions which are adversely affected by the biochemical 
changes produced by the various anesthetic agents, or by the changes in oxy- 
gen tension or respiratory mechanism. It also must be kept in mind that 
certain diseases change the ability of the organism to excrete, decompose, or 
detoxify certain agents used in connection with an anesthesia. Some of the 
pathologic conditions that have to be considered in these relationships are: 


Disease of the circulatory system 
Disease of the respiratory system 
Thyroid disease 

Kidney disease 

Liver disease 


ee the Department of Anesthesia of the Massachusetts General Hospital and the An- 
‘oa a Laboratory, Harvard Medical School at the Massachusetts General Hospital, Boston, 
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Diabetes 

Allergie conditions 
Blood dyserasias 
Xanthomatoses, ete. 


In the presence of such conditions, general anesthesia shou!d never be adminis. 
tered in the office. The pathologico-physiologie disturbances caused by any 
disease should be compensated as well as possible before anesthesia is adminis. 
tered to the patient. 

Another important factor that speaks for or against the performance of a 
procedure in the office is whether or not the person administering the anes. 
thesia is capable of handling any emergencies that might arise in connection 
with it. A further important consideration is the availability of equipment 
necessary for resuscitation, such as suction, a laryngoscope, or endotracheal 
tubes. 

ANESTHETIC AGENTS 


The next question to be answered is what agent and method should be 
used. Before this question is discussed, some of the pharmacologic properties 
of the most frequently used anesthetic agents and drugs used in premedication 
should be reviewed. 

Generally speaking, the anesthetic agents can be divided into three groups 
on the basis of their most outstanding properties. In the first group, a chief 
example of which is nitrous oxide, belong agents, the outstanding property of 


which is analgesia. Loss of consciousness or relaxation can be obtained with 
these agents only if they are used in very high, often in toxic concentrations 
or doses. The second group consists of agents that primarily produce sleep 
and loss of consciousness. Their analgesic effect is secondary and can be 
obtained only with large doses. Similarly, they produce surgical relaxation 
only after the use of toxie doses. The best known members of this group are 
the barbiturates. The third group consists of drugs that produce analgesia, 
loss of consciousness, and relaxation, in the given order, in therapeutic con- 
centrations. The most commonly used member of this group is ethyl ether. 
Recently, another type of agent has been used with increasing frequency in 
anesthesia, curare. The outstanding property of this drug is relaxation, 
usually without loss of consciousness or analgesia. 

Space does not permit detailed discussion of the pharmacologic properties 
of the various members of these groups, but a brief consideration of the agents 
most frequently used is indicated. 

Nitrous oxide is perhaps the most frequently used agent for minor dental 
procedures. When properly used, mixed with at least twenty volumes pe? 
cent of oxygen, it is one of the least harmful of all the anesthetic agents. Ii 
the oxygen concentration is decreased below twenty volumes per cent, nitrous 
oxide becomes increasingly dangerous.’ It has been shown repeatedly that the 
dangers of nitrous oxide-oxygen anesthesia are inversely proportional to the 
oxygen concentration of the mixture. Serious complications and, not infre- 
quently, fatalities tollow the use of mixtures containing inadequate amounts 
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of oxygen, and still they are being advocated both by dentists and by anes- 
thetists. It must be remembered that nitrous oxide, despite its considerable 
analgesic effect, is not a potent agent. Its potency can be increased by proper 
premedication ; its effect can be supplemented by the simultaneous use of other 
agents, especially local anesthetic agents, and also by allowing the patient to 
inhale the maximal safe concentration for five to seven minutes before the 
surgical procedure is started. To try to increase the nirtous oxide concen- 
tration and decrease the available oxygen, thereby producing hypoxia, with or 
without manifest cyanosis, is a procedure that cannot be condemned too 
strongly. Under such cireumstances, the surgery is done not under anesthesia, 
but in a state of hypoxia or anoxia. Under such conditions, complications and 
fatalities occur much more frequently than when nitrous oxide is used with ade- 
quate percentage of oxygen. When, despite careful premedication, nitrous 
oxide-oxygen does not produce satisfactory anesthesia for the contemplated 
procedure (and the degree of anesthesia that can be obtained by the highest 
safe concentration of nitrous oxide varies considerably with different individ- 
uals), there should be no reluctance on the part of the surgeon or anesthetist 
to supplement nitrous oxide-oxygen with local anesthesia, or with some other 
general anesthetic agent. Nitrous oxide-oxygen is also of great value as a 
supplementary agent with local or pentothal anesthesia. 


In recent years, pentothal anesthesia has been employed with increasing 
frequency in dentistry and oral surgery. It offers the great advantage to the 
surgeon that the anesthetist and the anesthesia apparatus are completely out- 
side the field of operation. Induction and recovery are pleasant, seldom com- 
plicated by nausea and vomiting. These advantages, however, mask grave 
dangers. The reflex irritability is markedly increased? under light pentothal 
anesthesia, and is not completely abolished even in deep pentothal anesthesia. 
Painful stimuli from any part of the body, and especially from the region of 
the head, face, and neck can produce severe laryngeal spasm. Similarly, any 
foreign material (blood, mucus, gastric contents, ete.) that gets-in contact with 
the interior of the larynx may result in laryngeal spasm. The spasm can be so 
severe that if suitable measures are not instituted rapidly, the patient may die 
of anoxia. For the prevention of laryngeal spasm, the following precautions 
are advisable: No patient should receive pentothal anesthesia without pre- 
medication with atropine (0.4 to 0.6 mg.). If there is a possibility that foreign 
material might get in contact with the larynx, an endotracheal tube should be 
passed, after careful local anesthetization of the larynx and the pharynx. 
Whenever pentothal anesthesia is given, facilities for the administration of 
oxygen under positive pressure and equipment for the introduction of an endo- 
tracheal tube should be readily available. The danger of laryngeal spasm will 
be diminished if an analgesic agent is used together with atropine in pre- 
medication. The use of an analgesic will also diminish the amount of pento- 
thal used for a given procedure. The amount of pentothal can also be cut 
down by combining it with local anesthesia and/or nitrous oxide-oxygen.’ It 
8 Important to emphasize that certain patients, as for example those with non- 
‘compensated diabetes, hypothyroidism, ete.,* have a very low tolerance for 
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pentothal. The amount of pentothal necessary to induce anesthesia in a 
healthy normal adult can be fatal to these patients. Induction with pentotha] 
should be slow and cautious. The rapid injection of a given quantity (0.25 
to 0.5 Gm.) of pentothal is dangerous. In induction after the injection of 
every 2 to 3 ¢.c. 2.5 per cent solution, the administration should be interrupted 
for about thirty seconds to allow time for the pentothal already injected to 
exert its effect. If this practice is not observed, serious overdosage can result. 

Despite the competition of pentothal, ethyl ether is still the most widely 
used anesthetic agent for major oral surgery. In the hands of well-trained 
anesthetists it is a safe agent, and its contraindications (use of cautery, liver 
damage’) are few. Induction of ether anesthesia can be made pleasant by the 
use of nitrous oxide oxygen. Its major drawback is that recovery is frequently 
accompanied by nausea and emesis. 

Vinyl ether and ethyl chloride are usually employed for dental and oral 
surgical procedures of short duration. Both these agents have the advantage 
of rapid induction, but recovery is complicated by nausea and emesis after the 
use of these agents just as frequently as after the use of ethyl ether. Their 
toxicity (especially toward the liver) is higher than that of ethyl ether, espe- 
cially if they are administered over a longer period of time. They are usually 
used by the open-drop method. The patient is anesthetized till a suitable 
depth is obtained, then the administration is discontinued and the procedure 
is carried out rapidly, before the patient recovers. 

In the last two or three years, curare found its place in the armamentarium 
of the anesthetist. In oral surgery, its use is indicated when maximum relaxa- 
tion is necessary in poor-risk patients. Its use should not be attempted by 
persons not trained in its administration. It should be used in conjunction 
with an analgesic and a hypnotic agent (nitrous oxide-oxygen alone, or with 
a small amount of pentothal). Its use should not be attempted without an 
endotracheal tube and equipment for the administration of oxygen under posi- 
tive pressure. This is necessary because its use is often followed by complete 
paralysis of the respiratory muscles. 


PREMEDICATION 


Premedication is a very important factor in the success of any anesthesia. 
In the following, the objectives, methods, and the most frequently used agents 
of premedication will be discussed. The most important goals of premedication 
are: sedation, analgesia, decreasing of the reflex irritability of the vagus, 
diminishing of the secretory activity of the respiratory and gastrointestinal 
tract, and diminishing of sweating. These objectives are reached by the com- 
bination of two or more agents. Perhaps the drug most often used in this 
group is atropine. Atropine has a marked parasympathicolytic effect. It 
decreases the reflex irritability of the vagus, diminishes secretions and sweat- 
ing, and increases the heart rate. Its usual d-se is 0.4 to 0.6 mg. Children 
and very old individuals receive proportional .y less. Scopolamine possesses 
all the properties of atropine and in addition hus a marked sedative effect. Its 
usual dose is 0.2 to 0.4 mg. Occasionally, if used in too large a dose, it pro 
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duces excitement instead of sedation. This is more likely to happen with old 


patients. 

Although it is not always justified, morphine forms a part of almost every 
preoperative medication and is extensively used as a postoperative analgesic 
agent. It is still one of the most potent analgesics in use. Many derivatives 
of morphine, some of them more potent (dilaudid), some of them less 
potent (codeine) are used to alleviate pain. The usual dose of morphine is 8 
to16 mg. Young children and old persons are very sensitive to morphine and 
the dosage for such patients has to be reduced more than with most other 
drugs. Patients with defective liver function or high blood cholesterol (myx- 
edema, nephrosis, ete.) are also very sensitive to morphine. Morphine pos- 
sesses a marked sedative effect, and, unfortunately, it depresses respiration. 
Its use in premedication is indicated when the patient is in acute pain, when 
it is necessary to add to the analgesic effect of an anesthetic agent (nitrous 
oxide, pentothal), or when the method of anesthesia (local, block, ete.) some- 
times requires painful manipulation in the conscious patient. Many anes- 
thetists, on the basis of theoretical considerations, condemn the use of mor- 
phine in connection with pentothal anesthesia. Clinical experience indicates, 
however, that the combined analgesic effect of a moderate dose of morphine 
and pentothal is greater, and the following respiratory depression is less than 
if pentothal is used as the sole anesthetic agent for the performance of a pain- 
ful procedure. Morphine causes nausea and vomiting in a large percentage 
of eases, especially if the patient has no acute pain. The nauseating effect of 
morphine can be diminished frequently by the simultaneous use of atropine or 
scopolamine. The use of morphine offers no advantages when used for the pre- 
medication of ether anesthesia. When the patient to be anesthetized with 
ether is not in acute pain, the desirable sedation can be obtained from a moder- 
ate dose of barbiturate, without the depressive effect that morphine exerts on 
respiration. 

In the last few years a synthetic analgesic, demerol, has gained increasing 
popularity in premedication and postoperative care. Its chemical structure 
and pharmacologic properties are between those of morphine and atropine. It 
is a potent analgesic, has some atropine-like effects, seldom causes nausea, and 
in comparable analgesic doses it is less depressant for the respiration than 
morphine. Unfortunately, it is also habit-forming. Its regular dose is 50 to 
100mg. It is indicated wherever morphine is, and it seems to be preferable in 
connection with pentothal anesthesia, and in postoperative care when the 
avoidance of respiratory depression and nausea are desirable. 

The use of barbiturates has been more or less discussed in the preceding 
paragraphs. It should be pointed out that the use of the long-acting barbitu- 
rates is contraindicated in kidney insufficiency and short-acting barbiturates 
are to be avoided in liver damage. Not enough is known of the fate of the 
ultrashort-aeting barbiturate, pentothal, but for the present it seems to be 
safe to avoid its use in severe liver involvement. Short-acting barbiturates 
should be used in premedication; the use of long-acting barbiturates is indi- 
tated in combination with analgesics in postoperative sedation. 
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ANESTHETIC .METHODS 


The region in which the dentist and oral surgeon perform their activities 
is such that interference with the mechanism of respiration is difficult to avoid. 
And it is here that the anesthetist can be of great help to the surgeon. Despite 
the apparent difficulties, it is the duty of the anesthetist to insure the patient 
a free, unobstructed airway at all times, to provide sufficient oxygen, and to 
prevent the aspiration of blood and infected material. Furthermore, it igs the 
duty of the anesthetist to carry out the above objectives so that neither he 
nor his equipment is in the way of the surgeon. All these requirements ean 
best be fulfilled by the use of an endotracheal tube. The endotracheal tuhe is 
passed either through the mouth or the nose. The route of choice will be 
determined by the contemplated surgery and the pathologic condition of the 
patient. In dentistry and oral surgery, nasa] intubation is used more fre. 
quently than oral intubation. The nasal endotracheal tube can be passed 
blindly, or it can be introduced under direct vision with the help of a laryngo- 
scope. Many anesthetists prefer blind intubation, but we believe that when- 
ever the mouth can be opened sufficiently to introduce a laryngoscope without 
danger to the patient, the introduction under direct vision is preferred. It is 
evident that trauma to the patient’s pharynx and larynx can in this way be 
avoided more easily. Once the endotracheal tube is in place, with suitable 
connections it can be connected to the anesthesia machine in such a manner as 
not to interfere with the surgeon’s activities. The pharynx should be packed 
with gauze around the endotracheal tube and, thereby, aspiration of foreign 
matter can be avoided, while a free airway is maintained. On description this 
method might seem to be cumbersome and time-consuming, but, actually, in 
the hands of a good anesthetist it takes only a few extra minutes, and these 
minutes are well spent. Many of the best oral surgeons prefer to perform even 
relatively minor procedures under endotracheal anesthesia on the unconscious 
patient. It is safe to say that when a procedure is extensive or complicated 
enough to warrant general anesthesia, the use of an endotracheal tube is indi- 
eated. Here, again, it is almost always possible to perform most operations 
without the use of an endotracheal tube, but is it wise to risk but one lung 
abscess or asphyxial death from aspiration just to avoid the use of the endo- 
tracheal tube? 

When, for some reason or other (congenital deformities, the type of in- 
jury, or lack of a trained anesthetist, ete.), the endotracheal method cannot 
be employed, endopharyngeal insufflation is the second-best choice for the ad- 
ministration of inhalation anesthetic agents. Two fair-sized (No. 16 or 18 
soft rubber catheters are introduced through the nose into the pharynx. One 
of them communicates with the outside and serves the purpose of exhalation; 
it ean also be used for aspiration of foreign matter from the pharynx. The 
other catheter is connected to the anesthesia machine for the introduction 0! 
the anesthetic agent. 

If possible, the hit-or-miss method of anesthetizing the patient with al 
inhalation agent to a suitable depth, then discontinuing the anesthesia and 


le 
th 
rl 
fe 
sl 
pe 
0} 
th 
u 
0! 
S 
ol 
rl 
re 
th 
ti 
t 
er 
to 
li 
W 
fa 
le 
al 
tr 
W 
(jl 
th 
T 
W 
al 
0 
to 
in 


Clinic of Massachusetts General Hospital 385 


looking on while the surgeon races for time, must be avoided. It is evident 
that under such circumstances careful surgery cannot be performed, and the 
risk of aspiration is also increased. 


CHOICE OF AGENT AND METHOD 


Suitability for the contemplated pro:cdure, the patient’s condition, and the 
familiarity of the available anesthetist with the contemplated method and agent 
should govern the choice of anesthesia. Whenever possible, surgery should be 
performed under local or regional anesthesia on conscious patients. With 
optimal premedication, the skillful surgeon (or anesthetist) can make feasible 
the performance of many oral-surgical procedures even on sensitive patients 


under local or regional anesthesia. This is still the safest. If, for some reason 
or other, it is necessary to have the patient asleep, the general anesthetic agent 
should be used together with local or regional anesthesia. The combination 
of local anesthetic agents with pentothal, or nitrous oxide-oxygen, or both, is 
to be highly reeommended. With these combinations the patient can be ¢ar- 
ried in such a light plane of anesthesia that consciousness is almost always 
regained a few minutes after the surgery ended. The importance of this in 
oral surgery needs no emphasis. If the general anesthetic agent used is other 
than nitrous oxide-oxygen, an endotracheal tube is recommended. If relaxa- 
tion is necessary, ether is the drug of choice. When ether is contraindicated 
(that is, cautery, ete.), pentothal with nitrous oxide-oxygen should be used. 
This, in selected cases, might be combined with curare. The indications gov- 
erned by the patient’s condition have been mentioned already. With regard 
to the role of the anesthetist in the choice of the agent and method, I should 
like to emphasize one point: It is better judgment to use an agent or method 
which otherwise would be a second choice, but with which the anesthetist is 
familiar, than to make him use an agent or method with which he has had 
less experience. 
POSTOPERATIVE CARE 


At the end of the operation, the surgeon should carefully aspirate the mouth 
and pharynx. The anesthetist should introduce a catheter through the endo- 
tracheal tube and aspirate the trachea. The aspiration should be continued 
while the endotracheal tube is being removed. 

Bandages applied around the neck should be placed with great care. Fre- 
quently, the constricting effect of tight bandages becomes manifest only when 
the patient’s recovery is progressed so far that the airway must be removed. 
The removal of the mechanical airway can be followed by marked interference 
with the normal airway and serious hypoxia might follow. 

It is good practice to leave an oral or nasal airway in place-after the 
anesthesia is discontinued. Oral airways provide a better orifice than nasal 
ones. On the other hand, nasal airways are tolerated much longer and need 
to be removed only when the patient is fully conscious. 


The anesthetist should not leave the patient until he is back in his room 
Inhis bed. The patient should be left lying on his side with a flat pillow under 
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his head. The neck should be moderately extended. The foot of the bed 
should be elevated so that if blood or secretions are present these tend to flow 
out of the mouth and not down the larynx. If necessary, careful aspiration of 
the pharynx should be carried out by the attending nurse until consciousness 
is completely regained. The possible respiratory complications should be ex. 
plained to the nurse in charge. She should be instructed to eall the anes. 
thetist or, if he is not available, to call the resident if respiratory difficulties 
develop. Oxygen and equipment for endotracheal intubation should always 
be readily available. If there is a possibility for the development of laryngeal 
edema (after extensive infectious processes), a tracheotomy set should be kept 
at the bedside. 

Postoperatively, the patient should be kept comfortable by the judicious 
combination of analgesics and sedatives. The advantages offered by such con- 
binations are very seldom fully utilized, and far too often the only postopera- 
tive medication is a big dose of morphine. The combination of less potent 
analgesics (codeine, demerol, ete.) or a smaller dose of morphine with a moder- 
ate dose of barbiturate offers just as much, if not more, relief to the patient, 
without the depressant effect and nausea produced by large doses of morphine.’ 
The danger of habituation on prolonged use is also less with such combinations. 

Very often the patient who has undergone oral surgery is unable to take 
food or fluids for some time. It is important to maintain an adequate fluid 
and electrolyte balance in these patients. If the period during which they are 
not able to take peroral fluids is brief, the intravenous use of 5 per cent dex 
trose in distilled water will be satisfactory. The quantity to be administered 
in twenty-four hours should seldom exceed 2,500 ¢.c. This should be adminis- 
tered at the rate of forty to sixty drops per minute. In patients with impaired 
circulation, both the quantity and the rate of the intravenous infusion should 
be decreased. The indiscriminate use of saline solution is also dangerous. 
Saline should only be administered if the patient has lost an excessive amount 
of salt because of perspiration, vomiting, or diarrhea, or if the intravenous 
feeding has to be maintained over several days. In the last case, besides fluids 
and electrolytes, the protein, caloric, and vitamin requirements of the patients 
should also be considered. More concentrated dextrose solutions, amino acids, 
and water soluble vitamins can be administered intravenously. 

Major blood loss should be replaced by transfusion of blood, and hypo- 
proteinemie patients might need plasma transfusions. 

If the surgery was carried out in an infected area, or there is danger that 
infection might develop postoperatively, antibacterial agents (sulfonamides, 
penicillin, or streptomycin) should be administered for at least two days after 
the patient became afebrile. 


SUMMARY 


In summary, the following should be emphasized: The responsibility of the 
dentist and oral surgeon does not begin and end with the faultless perform- 
ance of the indicated operative procedure. He is responsible for the safety 
and welfare of the patient from the moment of the first consultation up to the 
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time when the patient’s treatment ends. It is true that he can and ought to 
share this responsibility with consultants in the various branches of medicine, 
but, nevertheless, the ma:n responsibility will always be his, and he will have 
to coordinate the opinions of the consultants in the best interest of his patient. 
Even in the most simple and routine cases, accidents can happen, and have 
happened in the »ast. Nothing is more distressing than an accident in the 
eourse of an elective procedure. To avoid this, the following routine should 
be adhered to: 


1. Careful history and examination of all patients requiring general anes- 


thesia. 
2. Preoperative correction of the existing pathology as far as it is pos- 


sible. 
3. Choice of agent and method most suitable for the patient and the con- 


templated procedure. 
4. Choice of premedication to obtain the best results with the selected 


agent. 
5. Good oxygenation of the patient during and after the operation. 


6. Avoidance of aspiration of blood and infected material. 

7. Maintenance of optimal conditions for the patient’s metabolism in the 
postoperative period. 

8. Replacement of any major blood loss. 
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VI. TRIGEMINAL NEURALGIA: ITS PRESENT STATUS IN DENTAL 
AND NEUROLOGICAL SURGERY 


BERTRAM SELVERSTONE, M.D. 


HE neurological surgeon attempts to be of service to the dental surgeon in 

the treatment of the large group of patients who complain of facial pain 
which is not amenable to local treatment. Many are patients who have incurable 
malignant disease with associated intractable pain. For these, much can be done 
to make tolerable their remaining months. A larger group, fortunately, are 
those who suffer from the facial neuralgias, the most common of which is 
trigeminal neuralgia. 

Trigeminal neuralgia, or tic douloureux, is a disease with symptoms so 
characteristic and treatment so satisfactory that impetus to careful investiga- 
tion of its underlying pathology has been slight. Fothergill’s monograph 
entitled ‘‘A Painful Affection of the Face’’ (1773) describes faithfully the 
disease as we know it, and little can be added to his graphie account. It is not 
surprising that a disease of middle aged or elderly persons characterized by 
sudden, paroxysmal attacks of pain in one or more divisions of the trigeminal 
nerve, more commonly in the maxillary and mandibular divisions, should have 
been assumed to be of dental origin. Careful attempts by Harris’ and others 
to link the disease with pre-existing dental sepsis have not been successful, how- 
ever. Fay? has suggested that aberrant wanderings of the disused sensory 
nerve fibers to the deciduous teeth may be the etiological factor, but observations 
to support this view have been lacking. Attempts to cure the disease by multiple 
dental extractions have been uniformly disappointing, but common nonetheless. 
The patient is usually convinced that his trouble stems from ‘‘bad teeth’’ and 
will travel from dentist to dentist until he ean persuade an unwary operator to 
perform a full extraction of teeth which may be perfectly sound. 

Attempts have been made to prove that trigeminal neuralgia results from 
causes other than dental, but these, too, have not been successful in gaining 
wide acceptance. Lewy and Grant* have proposed a central origin, suggesting 
the presence of a thalamic lesion. Dandy‘ has reported that tumors, aneurysms, 
and especially aberrant arterial loops pressing upon the trigeminal root have 
been found in the great majority of his cases. 

It is evident that any discussion of trigeminal neuralgia is on firm round 


only when it deals with diagnosis and treatment. 


From the Neurosurgical Service of the Massachusetts General Hospital. 
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DIAGNOSIS 

The facial pain of trigeminal neuralgia is so characteristic in its clinical 
features that a brief conversation will usually establish a presumptive diagnosis. 
If atypical features are present, investigation may necessarily be most elaborate, 
but few patients with trigeminal neuralgia deviate far from the typical clinical 
pieture. 

The pain is unilateral. Upper or lower lip or gum, nose, cheek, tongue, or 
less commonly eye or forehead may be involved. Pain never crosses the midline. 
An occasional patient may present the disease bilaterally,® but in such instances 
an episode of pain which originates on one side does not cross the midline. 

The pain is brief and lancinating. Descriptive terms employed by the 
patient are limited only by his imagination and vocabulary. It is ‘“‘like a 
needle,’’ shooting, searing, stabbing, ‘‘like an electric shock.’’ The patient may 
state that pain is present for many hours at a time, yet close questioning reveals 
that he has really experienced a prolonged and rapid succession of lancinating 
pains, each lasting a few seconds. 

The pain is episodic. After the first attack, during which severe paroxysms 
may come on either with great suddenness or by gradual increase of mild symp- 
toms, the pain may disappear for months or years. It recurs usually with 
increasing frequency and severity; but if the patient is willing to wait he may 
expect each attack to subside spontaneously. The patient’s reaction to such 
periods of relief varies with his temperament; some describe a ‘‘heaven-sent 
relief,’’ while others complain more of the ‘‘sword of Damocles’’ which hangs 
above them during free periods than of the pain when it eventually recurs. A 
few patients may complain of constant, mild ‘‘soreness’’ between attaeks. 


There are ‘‘trigger zones.’’ These zones are discrete areas in the trigeminal 
distribution which, when stimulated, be it ever so lightly, give rise to the 
characteristic pain. The pain frequently, but not invariably, originates in the 
trigger zone so that these areas may be described by the patient as ‘‘sore spots.’”’ 
Inereasing experience with trigeminal neuralgia has suggested strongly that 
the most characteristic feature of the disease is the presence of trigger zones. 
A careful history is sometimes required in order to identify a trigger zone on 
the hard palate, buccal mucous membrane, or other region which the patient 
does not ordinarily touch with his fingers. It is difficult to convince a patient 
that a tooth adjacent to a gingival trigger zone is not diseased, and he is likely 
to seek elsewhere if the dentist refuses to extract it. Trigger zones on lips and 
cheek cause these patients to hold the affeeted side of the face immobile, to 
protect it from drafts, and to neglect to wash it or shave it lest paroxysms of pain 
be provoked. Intraoral trigger zones may lead secondarily to dental seps's 
through abandonment of oral hygiene by the patient, who is unable to tolerate 
stimulation of trigger zones. During episodes of freedom from attacks, the 
trigger zones may usually be touched indiscriminately, with no difference in 
sensation from the rest of the faze. 


The great majority of patients who present episodes of unilateral lancinat- 
ing pain in the trigeminal area, characterized by trigger zones, are suffering 
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from trigeminal neuralgia. Physical examination is important in that no 
significant neurological findings occur in the disease. There may be emaciation 
or evidence of vitamin deficiency as a result of restriction of diet because of 
pain on mastication. No loss of any sensory modality is noted, however: the 
corneal reflex is equally brisk in the two eyes, and the masseter, temporal, and 
pterygoid muscles are of normal strength. Occasionally, similar pain may be 
produced by tumors or aneurysms involving either the Gasserian ganglion or 
the sensory root of the trigeminal nerve in the cerebellopontine angle. In either 
instance, some sensory loss is commonly present, the corneal reflex is usually 
diminished, and the muscles of mastication on the affected side may be weak. 
Pain indistinguishable from typical trigeminal neuralgia may also be associated 
with certain neurological diseases such as multiple sclerosis and tabes dorsalis, 
The other neurological and laboratory findings of these conditions will usually 
serve to make the distinction. The pain of postherpetic neuralgia remains 
severe between exacerbations, and follows herpes zoster in the trigeminal dis. 
tribution. 

The dental surgeon will ordinarily experience little difficulty in distin- 
guishing trigeminal neuralgia from pain of dental origin. Another group of 
patients whose pain is produced by pathologic mechanics of the tempor- 
mandibular joint® may present more difficulty. Burning lingual pain with ocea- 
sional radiation to other trigeminal areas appears to be a common feature in this 
group. 

The seventh and ninth cranial nerves may be affected by neuralgias present- 
ing most of the characteristics of trigeminal neuralgia and differing only in the 
location involved. Glossopharyngeal neuralgia is characterized by pain in the 
throat or deep within the ear with trigger zones usually in the fauces or 
pharynx, and pain is brought on by swallowing. Cocainization of the trigger 
zone gives temporary relief, confirming the diagnosis. Geniculate neuralgia, in- 
volving the nervus intermedius of the facial nerve, also may produce pain deep 
within the ear and can be distinguished only with great difficulty from glosso- 
pharyngeal neuralgia. 

There is a large and difficult group of patients who present atypical facial 
pain falling into no clear category, the treatment of which has not always been 
satisfactory. Their pain does not fulfill the criteria of trigeminal neuralgia— 
it is frequently dull and aching, lasts for many hours, may spread to the opposite 
side of the face, and may radiate to the neck and shoulder. A curious and 
probably significant feature has been the association of pain with such autonomie 
phenomena as unilateral lacrimation, conjunctival injection, nasal congestion, 
and flushing. Such patients require thorough otolaryngologic investigation 4 
noted by Vail.’ Psychosomatic factors may play a part also, and should he 
investigated. Careful study may eventually confirm the view of Sluder® that 
the sphenopalatine ganglion is involved in such cases, but therapy directed in 
that direction has, in most instances, been disappointing. Gardner® has reported 
relief in some patients following section of the greater superficial petrosal 
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TREATMENT 

The only consistently successful treatment of trigeminal neuralgia has been 
the interruption of afferent pathways from the periphery to the thalamus and 
cerebral cortex. Experience has suggested that such interruption is probably 
effective by denervation of trigger zones rather than of painful areas. The 
methods of interruption of afferent trigeminal pathways may be summarized 
as follows: 

Interruption of the peripheral branches of the ganglion. In the ease of 
the maxillary and mandibular divisions, this may conveniently be done by in- 


jection of aleohol. The maxillary division may readily be injected at the infra- 


orbital foramen in order to denervate lip, cheek, or nose, or at the foramen 
rotundum if gum or hard palate as well require denervation. The mandibular 
division is readily injected at the foramen ovale. There are a number of useful 
techniques for nerve injection, but in our hands the methods of Grant’? have 
proved simple and satisfactory. Radiographic control to check the position of 
the needle at either the foramen rotundum or foramen ovale may be useful. It 
is important that the tip of the needle lie actually within the nerve trunk to be 
injected if long-standing relief is desired. We have not favored aleohol injection 
of the supraorbital nerve because of the risk of introducing alcohol into the 
orbit. Through a small supraorbital incision it is an easy matter to avulse the 
supraorbital and nearby supratrochlear nerves, and to section any lacrimal 
branches which may emerge from the orbit. Peripheral avulsion was formerly 
much in favor in the maxillary and mandibular divisions as well, but alcohol 
injection has proved simpler and equally satisfactory. 


Procedures performed on the peripheral branches of the ganglion are 
always temporary in their effect, since these nerves regenerate extremely well. 
It is unusual for relief from these procedures to last more than two to three 
years, and in many instances the pain may return in six to nine months. We 
have, nevertheless, been strongly in favor of the employment of such measures 
for two reasons. The temporary relief afforded by alcohol injection confirms the 
diagnosis before the undertaking of major surgery, and the temporary numbness 
thus produced gives the patient an opportunity to decide whether he will be 
able to tolerate permanent facial numbness as a substitute for his pain. 


Retrogasserian neurectomy affords permanent relief. This operation is a 
simple one, usually performed through a small opening in the temporal bone just 
above the zygoma, and was perfected in its modern form by Dr. Charles H. 
Frazier of Philadelphia. The ophthalmic, maxillary, and mandibular nerves 
converge at the Gasserian ganglion, from which the posterior root emerges, on its 
way to the pons. This posterior or sensory root does not regenerate, and may 
be selectively sectioned in order to spare the fibers serving the ophthalmic 
division, thus preserving the corneal reflex in cases where only the maxillary and 
mandibular divisions are involved. The motor root to the muscles of mastication 
ean be spared also. The operation as it is performed today may be done under 
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either local or general anesthesia with a mortality of 1 per cent or less, in spite 
of the fact that the great majority of these patients are between 50 and 90 years 
of age at the time of operation. 

A few neurosurgeons perform the same operation through a suboccipital 
approach, claiming a number of advantages for this method. The great majority 
of these operations are done through the temporal approach, however, since it is 
safe, effective, and produces-few complications. The most important of these 
is keratitis, but with sparing of the ophthalmic fibers, the incidence of this com. 
plication is reported by Grant’ to be only 4.4 per cent. It is important that 
the cornea be protected by means of a glass shield early in the postoperative 
course, and the lids can be temporarily sutured if a severe keratitis develops in 
spite of this precaution. In 590 cases reported by Grant, no eyes were lost 
through such infection. Another complication is the occasional occurrence of a 
transient facial weakness following operation. This is uncommon, and may be 
expected to clear completely in almost every case. A very few patients may 
develop a ‘‘painful anesthesia’’ in the numb area of the face, but the precaution 
of preliminary injection of alcohol in every case should detect such rare in- 
dividuals before they come to operation. 

The procedure of trigeminal tractotomy, first introduced by Sjéqvist’ of 
Olivecrona’s clinic in Stockholm, is occasionally of value in the treatment of this 
disease. The posterior root of the Gasserian ganglion divides when it enters 
the pons; fibers subserving conduction of pain descend with the spinal trigeminal 
nucleus, while most of the touch fibers ascend to the main sensory nucleus. It 
is thus possible to make a suitable incision into the medulla at the tuberculum 
cinereum which will denervate the face insofar as pain is concerned, without 
causing appreciable loss of perception of touch. Most important, the corneal 
reflex is preserved. In the careful hands of those who have employed this 
method in the treatment of trigeminal neuralgia it has proved to be safe, but it 
is agreed that it carries certain intrinsic hazards which make it unsuitable for 
general use. There are several indications for its use, however. In a patient 
who has trigeminal neuralgia on the side of his only useful eye, even the small 
risk of keratitis with retrogasserian neurectomy may be eliminated by tractot- 
omy, with certain preservation of the corneal reflex. If such a patient has pain 
in the ophthalmic division, tractotomy is quite definitely indicated, since the 
ophthalmic fibers would require section during neurectomy. In the occasional 
patient with bilateral trigeminal neuralgia, retrogasserian neurectomy on both 
sides may be most annoying, since he becomes unaware of the position of mouth 
or jaws, and is likely to have difficulty in chewing his food. There is also the 
slight hazard of bilateral weakness of the muscles of mastication should both 
motor roots be injured. Such a patient should have tractotomy on one side, at 
least, with retrogasserian neurectomy on the other. Another operation which 
offers great promise in the treatment of intractable pain caused by malignant 
disease of the mouth, but which is unlikely to play a part in the treatment of 
trigeminal neuralgia, is mesencephalic tractotomy. This procedure, described 
by Walker,” severs the ascending secondary pain pathways from the face as well 


a 
rr 
t 
n 
d 
d 
d 
a 
b 
t 
¢ 
f 
d 
a 


Clinic of Massachusetts General Hospitat 393 


as from the rest of the body, in the midbrain. It is possible that it may offer 
relief to sufferers from intractable postherpetie neuralgia in the trigeminal dis- 
tribution. 

How shall we choose a program of treatment for the patient with trigeminal 
neuralgia? How long should we continue aleoholic injections of second or third 
division or repeated avulsions of the supraorbital nerve before performing a 
definitive operation? Having proved the effectiveness of the temporary proce- 
dure of injection or avulsion, experience suggests that we should proceed with 
a permanently curative procedure in most patients, as soon as the pain recurs. 
There are a number of reasons for such a policy. Each injection or avulsion 
becomes more painful and less effective as a result of the formation of sear 
tissue. The patient is likely to suffer pain for a number of months following 
each recurrence, while he is summoning courage to appear for another injection. 
Since operation will eventually be necessary, it seems wise to perform it at as 
early an age as possible, in order to minimize the operative risk. 

The choice of treatment may be summarized in Table I in the majority of 
eases, although no rule can be invariably applied. We may, for example, per- 
form a number of injections in a patient who is extremely ill of some other 
disease, or whose life expectancy may be measured in months. 


TABLE I 


FINAL PROCEDURE 

INVOLVED AREA FIRST PROCEDURE YOUNGER GROUP fl OLDER GROUP 
Ophthalmic 

Supraorbital Avulsion Trigeminal tractotomy Total neurectomy 

Eye None Trigeminal tractotomy Total neurectomy 

Only usefuleye None Trigeminal tractotomy Trigeminal tractotomy 
Mandibular Injection Partial neurectomy Partial neurectomy 
Maxillary Injection Partial neurectomy Partial neurectomy 
Bilateral Injection or Bilateral tractotomy or One tractotomy, one 

avulsion* one tractotomy, one partial neurectomy 
partial neurectomy 


*Injection of the mandibular division of the second side should be done only if the 
alcohol did not paralyze the motor root on the first side. 


SUMMARY 


Trigeminal neuralgia is a disease of common interest to the dental surgeon 
and the neurological surgeon. It can be recognized by its characteristic symp- 
toms: there are brief but terrible episodes of unilateral lancinating facial pain 
brought on by stimulation of trigger zones. Other causes of facial pain may 
usually be excluded, and it is important to avoid treating such other diseases 
by the methods of value in trigeminal neuralgia. Temporary relief can be pro- 
vided by injection of alcohol into the nerve trunks involved or by avulsion. 
Such temporary measures should precede definitive operation. Retrogasserian 
neurectomy and trigeminal tractotomy are reliable methods which offer perma- 
nent relief to sufferers from trigeminal neuralgia. 
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VII. THE ROLE OF PENICILLIN AND STREPTOMYCIN 
IN ORAL INFECTIONS 


Lewis W. Kane, M.D. 


RIOR to the advent of the sulfonamide and antibiotic agents, the exact 
determination of the bacteriology of a given infection was of academic 


interest except in certain instances when antisera were available. Whatever 
antiseptic agents happened to be in vogue at the given time were general proto- 
plasmie poisons and, as a consequence, could not be administered parenterally. 
When applied locally, these agents were for the most part equally effective or 
more often ineffective, regardless of the bacterial flora involved. 

The introduction of the antibiotic agents has made the determination of 
the causative organism of practical value in the intelligent management of 
infections. Sinee both penicillin and streptomycin have their own spectrum 
of antibacterial action with only slight overlapping, the most effective agent 
ean be selected only when the causative organisms are known or suggested by 
the clinical diagnosis. For example, if the causative microorganism in a given 
infection is a gram-negative bacillus, streptomycin is the agent of choice. On 
the other hand, if the offending microorganism is a gram-positive coccus, peni- 
cillin should be used. In mixed infections such as are likely to occur about 
the mouth, both penicillin and streptomycin should be used. These are merely 
rules of thumb since it will be found on occasions that the organisms which 
should be most effectively inhibited by penicillin will respond more readily to 
streptomycin. It is important to bear in mind when dealing with oral infee- 
tions that stained smears taken directly from the infected area may be more 
informative than cultures, since certain mouth organisms, particularly the fuso- 
spirochetal group, grow with difficulty on artificial media. 

The principles involved in the handling of any infection, whether present 
in the oral cavity or elsewhere, are very similar if one makes allowances for 
certain anatomic peculiarities. The therapeutic attack upon any infection can 
be divided into two distinct phases. The first is directed toward the control 
of the invasive features in an endeavor to limit the infection to the area sur- 
rounding the portal of entry. It is evident that success or failure will depend 
upon the attainment of an effective antibiotic level in the blood and area of 
infection. By an effective level is meant one which will inhibit the growth 
of the infecting organism. Despite the penetrating power of penicillin, which 
far exceeds that of the sulfonamides, the maintenance of an effective level in 
infeete| avascular tissue may be difficult. Theoretically, such a level should 
be attainable in any area by parenteral administration if sufficiently high doses 
are employed and therapy continued for a prolonged period of time. 
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It is impossible to lay down definite rules as to the dosage of penicillin 
or streptomycin to be employed. This will depend not only upon the nature 
of the causative bacteria, but also upon the ease with which the blood stream 
can deliver the antibiotic agent to the infected area. The average daily dose 
used in most infections except subacute bacterial endocarditis is in the neigh- 
borhood of 300,000 units for penicillin and 2.0 Gm. for streptomycin. With 
penicillin the elasticity of dosage is such that this can be increased ten- or 
even twentyfold if necessary. With streptomycin, the average dose can be 
increased only two- or threefold before toxic manifestations appear. This rig- 
idity of dosage is another drawback which limits the usefulness of strepto- 
mycin as an antibiotic agent. 

The second phase of therapy begins once the infection has become local- 
ized. In some eases resolution will take place without suppuration occurring. 
When suppuration does oceur and the pus formed is small] in quantity, it may 
be entirely absorbed. When large quantities are formed, surgical drainage is 
necessary. A close watch for pus formation is imperative. Local pain, the 
presence of fever, toxemia, and a stationary period in the clinical progress of 
the patient are evidence of concealed pus. 

Under certain circumstances it may be impossible to obtain an effective 
antibiotic level by parenteral administration. It may, therefore, be advan- 
tageous to supplement parenteral with local administration of the drug if the 
anatomy of the infection is such that this can be done effectively. It should 
be pointed out that there is some debate as to whether local therapy adds any- 
thing to parenterally administered drug. My own experience and that of 
others' have convinced me that in certain types of infection, such as chronic 
osteomyelitis of the mandible, local therapy is of value. There are numerous 
reports in the literature which demonstrate the value of local therapy in Vin- 
cent’s stomatitis and gingivitis.?* 

Since the type of infections likely to be encountered by oral surgeons are 
in many cases readily accessible to local therapy, it is important to point out 
that in order to be effective, antibiotic solutions must be kept in contact with 
infected tissue long enough to allow the antibacterial action to exert itself. 
When bacteria are exposed to antibiotic agents, there is a lag period of several 
hours before bacteriostatic activity can be observed. To merely lavage an 
infected area with antibiotic solutions offers no more than mechanical cleansing. 

The vast majority of oral infections are caused by the streptococcus, staphy- 
locoeeus, and fusospirochetal organisms, all of which are sensitive to penicillin. 
Vineent’s gingivitis and stomatitis have been treated with success with peni- 
eillin troches.2** Therapy should be aimed at maintaining an effective level 
in the saliva for the longest possible time. The troche should be tucked as 
high as possible into the buccal suleus between the third upper molar and 
cheek. As soon as dissolution has taken place, a new troche should be inserted. 
Troches containing more than 1,000 units of penicillin are likely to cause itt 
tation of the mucous membranes. While local therapy has been successful 
in some cases, failure has been observed in others. This may be due to the 
fact that in order to clear up infection present deep in the tissues, parenteral 
therapy is necessary. 
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Osteomyelitis of the mandible is one of the most difficult problems which 
confront the oral surgeon. Penicillin therapy is of greatest value in the treat- 
ment of the acute case where it may obviate the necessity for surgical inter- 
vention if given before thrombosis of the nutrient vessels has occurred. Once 
antibiotic therapy has been instituted, it may be very difficult to know when 
it ean be discontinued safely. It has been shown by repeated marrow punc- 
ture that neither the temperature chart nor the leucocyte count is a reliable 
index as to whether sterilization of bone has occurred. Since organisms may 
linger for as long as fourteen days, therapy should be continued for three 
weeks. If an adequate dose of penicillin has been given and a resistant organ- 
ism is not present, surgical intervention may be avoided. If this goal is not 
attained, penicillin therapy will allow surgery to be postponed until a time of 
election. In order to derive maximum benefit from penicillin therapy, early 
diagnosis and early institution of therapy are essential. 

Penicillin appears to be much less effective in eradicating chronic infec- 
tion from bone, especially when sequestra are present. The role of penicillin 
in this type of infection should be restricted to the control of systemic dis- 
turbanees and the prevention of metastases during acute exacerbations and 
following operations for the drainage of abscesses and the removal of sequestra. 
Any operation for the treatment of chronic osteomyelitis should be preceded 
by three days of penicillin therapy. In many of these cases it may be wise to 
combine local with parenteral therapy following operation. If local therapy 
is to be used, it can be administered via Dakin’s tubes placed into the depths 
of the cavity at the time of operation. The skin should be sutured tight around 
the tubes if this is possible, so that the antibiotic solutions will not drain away. 
If both penicillin and streptomycin are necessary, a solution containing both 
these agents can be employed. Solutions containing 500 units per c.ec. of peni- 
cillin and 5 to 10 mg. per ¢.c. streptomycin are recommended for topical use. 
Since streptomycin is a comparatively new drug, very little information has 
accumulated concerning its value in the treatment of osteomyelitis. There is 
every reason to believe, however, that its role will be very similar to that played 
by penicillin. 

The antibiotic agents have changed the prognosis not only of osteomyelitis 
but of a number of infections seen by oral surgeons. Actinomycosis, tubercu- 
losis, anthrax, and gangrenous stomatitis are among the more serious infec- 
tions which seem to be influenced by parenterally administered penicillin or 
streptomycin. My own limited experience with actinomycosis indicates that 
streptomycin may be the agent of choice.° While the role streptomycin will 
play in the treatment of tuberculous infections cannot be assessed at present, 
there have been favorable reports. In the treatment of anthrax,® Ludwig’s 
angina,’ and gangrenous stomatitis,’ the results have been almost miraculous. 

Since the discovery of penicillin, a vast amount of information has been 
accumulated and disseminated concerning its use. It is natural, therefore, for 
physicians to apply the information they have gained regarding penicillin to 
the use of the more recently discovered streptomycin. There are, however, 
severa! important differences in the properties of penicillin and streptomycin 
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with which one should be acquainted in order that the latter be used most 
effectively. In the penicillin treatment of infections caused by the gonoeoe. 
cus, pneumococcus, or hemolytic streptococcus, one can in most cases, barring 
complications and if therapy is instituted early enough, predict a favorable 
outcome. One of the reasons for this is that the strains which compose these 
species are almost without exception susceptible to penicillin. The results in 
the treatment of infections caused by species of organisms considered to be 
susceptible is much less predictable in the case of streptomycin. The reason 
for this is twofold. In the first place, individual strains, although belonging 
to the same species, vary tremendously in their susceptibility to streptomycin, 
For example, members composing the coliform group of organisms may differ 
several thousandfold in their susceptibility to streptomycin, and as a conge- 
quence may range from very susceptible to totally resistant. With penicillin 
the range is very much narrower. A species considered to be susceptible to 
penicillin is composed of members which are much more nearly uniform in 
their response. Thus, the occurrence of a naturally resistant member of a 
susceptible species is not ordinarily a factor to be taken into consideration 
in penicillin therapy. With streptomycin, on the other hand, no matter what 
the infecting species may be, one can never be certain that a naturally re- 
sistant strain is not responsible for the infection. 

The second reason for the unpredictable results in streptomycin therapy 
is the speed with which resistance can be acquired by a microorganism which 
initially was very susceptible as determined by in vitro tests. It has been 
demonstrated that resistance may be acquired in as short a time as twenty- 
four hours after the institution of therapy, despite the fact that adequate doses 
of streptomycin have been used. The acquisition of resistance plays a minor 
role in penicillin therapy—it is a phenomenon more feared than real. With 
streptomycin, however, it is a very practical consideration and may very well 
turn out,to be one of the limiting factors in streptomycin therapy. We have 
referred to resistance as having been acquired. Actually, resistance is not 
acquired in that new properties appear. Any population of bacteria of one 
strain are composed of cells, some of which are more resistant to streptomycin 
than others. When exposed to streptomycin, the more sensitive cells are elin- 
inated, leaving the resistant ones to multiply. Resistance, therefore, will ap- 
pear to have been acquired, whereas actually the more resistant cells have 
merely been selected for growth. Possibly the reason resistance is not a ¢on- 
sideration in penicillin therapy is that the cells belonging to one species do not 
vary as greatly in their sensitivity to penicillin as they do toward streptomyeil. 

Streptomycin is cleared from the plasma at a much slower rate than peti- 
cillin. Three hours after an intramuscular injection of an average dose of 
penicillin, there is no detectable drug in the blood. With streptomycin, 
the other hand, drug may be present in the serum for as long as twelve hours 
after a single intramuscular injection of 0.2 Gm. These considerations are 
important in the proper spacing of the injections. If the average daily dose 
of penicillin is to be given, it should be administered every two to three hours 
in order to maintain an effective blood level. Employing massive doses, it may 
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be possible to increase the interval to every six to eight hours. With strepto- 
mycin, injections every four to six hours are adequate. It is known that very 
high serum levels of penicillin will be reflected by a correspondingly high level 
in infected tissue. It is felt by some investigators that intermittently a very 
high rather than a more constant but lower serum level is more effective in 
producing therapeutic tissue concentrations of penicillin. Apparently once 
penicillin has penetrated infected tissue, it has great difficulty diffusing out 
again, so that when an effective tissue level is reached it is maintained in the 
interval during which the serum levels are very low. On this basis, 100,000 
units of penicillin have been given intramuscularly every eight hours in pneu- 
mococeal pneumonia with good results. 

For patients who need penicillin yet who are insufficiently ill to require 
hospitalization, two alternate methods of administration are available, when 
the three-hour injection schedule cannot be carried out: (1) The daily injec- 
tion of the antibiotic in an oil-wax medium. (2) The oral route; the intra- 
muscular injection of 300,000 units of penicillin in oil-wax once or twice daily 
will produce effective blood levels in most cases. This should not be given 
over prolonged periods of time since severe local reactions may be produced. 
The oral route is the least reliable and the most expensive since the dose must 
be five times that required for parenteral administration. When the most 
penicillin-sensitive organisms, such as the hemolytic streptococcus or the pneu- 
mococeus, are responsible for a given infection, the oral route can be used 
effectively. With the more resistant organisms such as the staphylococcus or 
alpha streptococcus, the oral route requires such high doses as to render it 
impractical. Since streptomycin is not absorbed through the gastrointestinal 
tract, this route cannot be employed. 

Oral surgeons are in a unique position to do much to prevent the occur- 
rence of subacute bacterial endocarditis. While this disease does not carry 
the uniformly fatal prognosis it did prior to the penicillin era, the treatment 
is expensive, prolonged, and uncomfortable. Therefore, all measures should be 
taken to prevent its occurrence. Patients with organic heart murmurs requir- 
ing oral surgery should be prepared by a course of penicillin. An effective 
method is to inject 300,000 units of penicillin in beeswax intramuscularly 
several hours prior to oral manipulation. The sulfonamides are much less 
effective in preventing the transient bacteremia which has been shown to oceur 
in as high as 80 per cent following tooth extraction.” 

Streptomycin is not entirely without toxicity. Most of the toxic symptoms 
such as skin eruptions, fever, and headache, while annoying, may not require 
the discontinuation of the drug. The only important toxic manifestation is 
labyrinthitis. This usually appears after the second week of treatment in a 
very high per cent of the cases and may require discontinuation of treatment 
if continued complete and permanent destruction of vestibular function will 
secur. This is not as serious as it sounds since the cerebellum and eyes serve 
fo maintain equilibrium. However, it is important not to give streptomycin over 
prolonged period unless the condition of the patient warrants such therapy. 
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Although penicillin and, to a lesser extent, streptomycin have performed 
wonders in certain cases, the impossible must not be expected. When the 
so-called failures of antibiotic therapy are analyzed, the causes will usually 
be found to be due to: (1) too much reliance on the drug, neglecting accurate 
diagnosis and surgical measures; (2) delay in treatment; (3) inadequate dos. 
age or duration of treatment. 
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VIII. POSSIBLE METHODS OF CONTROLLING DENTAL PAIN 


Hersert Barry, Jr., M.D., Pa.D. 


AIN serves normally as a signal of injury, actual or incipient. As a con- 

scious experience, it is characteristically unpleasant and has a peculiarly 
urgent character. Whether the surface of the body be cut, burned, bruised, or 
subject to strong faradic current, the immediate reaction is to seek relief. 
Usually that is accomplished by removing the source of discomfort. In thera- 
peutics, relief of pain must be subordinated to diagnosis and treatment of the 
underlying disorder. Hence, the management of the sources of pain has been 
the goal in both medicine and surgery rather than treatment of symptomatic 
distress. In dentistry, however, the operative proceedings themselves may be 
sources of considerable suffering. This frequently is regarded as inevitable, and 
is borne with stoicism, or in protest, according to the temperament of the patient. 
At times, attempts are made to abolish pain entirely, usually by the injection 
of novocaine or by nitrous oxide anesthesia. Since both of these methods have 
disadvantages, and since other techniques for ameliorating or minimizing pain 
in dentistry have not been too well systematized, the following attempt to 
schematize some possible approaches to the relief of pain may be of interest. 

The physiology of pain contains several points which have been subjects of 
controversy. Although free nerve endings, unmedullated nerve fibers, and 
nuclei in the ventrolateral thalamus have usually been supposed to be important 
links in the transmission or registration of pain impulses, evidence has been 
proposed which would implicate other receptors, pathways, and higher centers, 
at least in certain instances. Without entering into the merits of these questions, 
it is safe to say that the management of pain may be approached on at least 
ten different levels: (1) removal of pain producing stimuli; (2) desensitization 
of tissues which include terminal nerve fibers; (3) anesthetization of nerve fibers 
of trunks; (4) section of posterior nerve roots (rhizotomy); (5) interruption of 
spinothalamic tracts (chordotomy); (6) depression of specific cerebral centers 
(analgesia); (7) widespread depression of cortical activity (general anesthesia) ; 
(8) selective cortical activation to reduce discomfort or anxiety (suggestion or 
distraction) ; (9) modification of responses to pain, (a) sedation, in which 
pain is not diminished per see, but associated emotions of fear or tension are, 
or (b) prefrontal leueotomy, in which the reaction to pain is diminished by 
cutting the fibers connecting the thalamus and frontal lobes; (10) induction of 
amnesia for painful experiences (scopolamine—used mostly in labor). 

It is evident that since drilling will cause trauma to sensitive areas such as 
dentine, it is impossible to remove the cause of pain entirely and still continue 
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to use the techniques of operative dentistry. At the same time, there are two 
possible sources of pain in drilling. The first of these is mechanical, caused by 
the crushing or shearing action of dental instruments. The second, whieh 
seemed at least theoretically possible, was that a portion of the pain of drilling 
might be due to heat generated by the rotating bur. In order to obtain some 
evidence on this point, a preliminary experiment was performed by Dr. D. J. 
Holland, Jr. While the results must be considered as tentative until they are 
repeated, they seem to be sufficiently stiggestive to be reported in preliminary 
form. 

In the following experiments, an attempt was made to determine the rela. 
tive temperature rises within teeth during the preparation of cavities by the 
use of burs and to determine whether there might be any relation between such 
thermal changes and the pain associated with drilling teeth. The fact is well 
known that the nerves in teeth are highly susceptible to thermal changes; in 
fact, odontalgia is frequently precipitated by variations even of the normal 
mouth temperature. Consequently, it seemed reasonable to suppose that the 
pain of tooth preparation might be correlated with the heat generated by the 
friction of the bur in the tooth substance being cut. In terms of the kinetic 
forees involved, the sharper and smaller the bur, the less heat created. The 
time of application of the bur would also be important. Other variables such as 
the hardness of the tooth, sharpness of the drill, ete., would also be involved. The 
problem is obviously a complex one, and the purpose of these preliminary experi- 
ments was to determine whether the magnitude of the heat generated was suf- 
ficient to be a possible source of pain, independent of the pain produced by 
the traumatic cutting of the peripheral dentinal nerve fibrils. 

With the assistance of Dr. Evelyn, we measured (1) the heat generated in 
the burs in thirty seconds of normal drilling on dry tooth specimens; (2) the 
heat conductivity of tooth substance in the region of the ‘‘drilling.’’ The teeth 
used were dry, extracted teeth. The temperature changes were recorded on 
thermocouples calibrated for the temperature ranges recorded. All the burs 
used were new and a thirty-second period of intermittent drilling simulating 
normal operation in the mouth was selected. 

Experiment No. 1.—In thirty seconds of drilling out a decayed surface of 
dentine, the tip or grinding surface of the bur showed a rise in temperature of 
about 20° Fahrenheit. 


INITIAL TEMPERATURE TIME FINAL TEMPERATURE 


30 seconds 97° F. 
80° F. 30 seconds 100° F. 


The effect of varying the size of the bur was shown in the following measure 
ments, in which temperature recordings as high as 148 were registered when 4 
large bur was used. 
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INITIAL FINAL 
TEMPERATURE TEMPERATURE TYPE OF INSTRUMENT 


70° F. 97° F. Very small round bur 

80° F. 102° F. Small round bur 

80° F. 130° F. Large inverted cone 

80° F. 148° F. Large inverted cone 
(less sharp) 


Experiment No. 2.—In these tests the thermocouple wire was passed through 
the middle of the tooth and registered the heat changes produced by conduction 
from the cavity preparation nearby. These tests showed that tooth substance 
heats less quickly than the metal bur, but, conversely, holds the heat longer, 
and cools less quickly. 

Thirty seconds after the drilling had stopped, the tooth substance was 
actually hotter than at the termination of thirty seconds of drilling; cooling 
was quite slow. 

In attempting to correlate these temperature changes with temperatures 
required to produce pain, there is some difficulty in arriving at any precise 
figure, since the point at which heat is first felt as painful may vary widely 
with adaptation, rate of application, and body temperature, among other factors. 
However, with short periods which do not allow time for adaptation to become 
important, and with exposed nerve fibrils, it would seem that 130° F. would 
be experienced as definitely painful. 

While these initial tests are not conclusive and will be repeated in greater 
detail, they may be of interest as revealing some actual measurements of tem- 
perature rises during the drilling of teeth. While natural teeth in situ might 
be expected to show similar rises in temperature if drilled dry, it is possible 
that where saliva bathed the cavity during drilling, the lubricating effect might 
diminish the friction and consequent thermal increase. This might possibly 
result in a diminution of pain. 

While these experiments afford some quantitative and theoretical basis 
for believing that temperature changes may be a real source of pain in the 
drilling of teeth, some attempts to minimize the amount of heat generated by 
the bur have been more or less commonly practiced. The most effective of 
these are, obviously, limiting the length of time that drilling is done without 
interruption. The use of sharp instruments is also standard procedure. In 
addition, at least one dental surgeon has given me personal opportunity to 
experience the drilling of cavities from a subjective standpoint with a jet of 
water used as a cooling device. This was directed by an assistant against the 
tip of the bur during the process of drilling. If my introspections are any 
criterion, the result was a remarkably painless preparation in all cases, and at 
least one other patient, to my knowledge, found the procedure equally pain- 
less. A dental supply company is also said to be preparing an air jet to be 
used for the same purpose. Thus, there is evidence, on an empirical level, that 
contro! of temperature of the bur may be of importance in minimizing pain 
during drilling. The purpose of the experiments is to determine whether there 
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is actually adequate justification in terms of thermal energy liberated and its 
effect on sensitive nerve endings to arouse greater interest in this topic. While 
the pain-producing stimulus cannot be entirely removed if cavities are to be 
drilled, it seems reasonable to hope that the stimulus can be made less painful, 

Since the purpose of this paper is to outline several points at which efforts 
might be made to diminish the amount of pain experienced in dental procedures, 
it might be well to point out that effect of intervention at the various levels 
mentioned might be cumulative. Thus, diminishing the amount of heat gen- 
erated by the bur does not contraindicate in any way the desirability of simul- 
taneous procedures which will make the nerve endings less sensitive or which 
will diminish the appreciation of pain in the cerebrum. For this reason, sey- 
eral of these procedures will be discussed. On the other hand, complete insensi- 
tivity, where indicated, which may be produced by novocaine injection or by 
general anesthesia, will obviously make partial measures at the other levels dis- 
cussed supererogatory. However, these procedures themselves involve some dis- 
comfort, and in the case of nitrous oxide anesthesia, are not entirely without 
risk. Certain surgical procedures for the relief of intractable pain, such as 
chordotomy, have been included merely for the sake of completeness; they do 
not have any place in brief procedures such, as dental operations. It is worth 
noting that at times it may be possible to modify pain by making the nerve end- 
ings locally less sensitive. On the other hand, analgesics will decrease some of 
the disagreeable side effects of pain. Distraction or suggestion may act in the 
same way as either analgesia or sedation. Since some of these approaches have 
been used fairly extensively in either medicine or general surgery, it seems 
possible that a more complete presentation may suggest additional situations 
where they might be used to advantage. 

Schumacher performed a series of experiments showing that tissues which 
were inflamed had a lower pain threshold than normal tissues. His findings 
showed a lowering of the pain threshold by 24 per cent. This represents a 
quantification of a fact which is a matter of common experience, namely, that 
inflamed tissues are more sensitive than normal tissues. While the exigencies 
of dental practice would frequently make it impossible to postpone a procedure 
until some local inflammation in the operative area had subsided, it is well to 
point out that such delay, where it is possible and expedient, will materially 
decrease the patient’s ultimate discomfort. 

In the cerebrum, in all probability pain is experienced in the optic thalamus, 
together with certain areas of the cerebral cortex. Certain drugs have a selee- 
tive action on pain perception. The best known of these is morphine. How- 
ever, because of its side effects and possible habituation, it is rarely administered 
except where pain is severe, and cannot be controlled otherwise. Demerol is 
now being widely used for analgesic and is found to have desirable relaxing 
properties. Three analgesics are available which in most cases, reduce pain 
somewhat without abolishing it. Since the advantage of dulling or blunting 
pain is not always fully appreciated, they might be employed more widely. 
Perhaps the most useful of these is aspirin. Acetylsalicylic acid in doses of 
0.65 Gm. has been shown by Wolff and others to increase pain thresholds by 
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about 25 to 35 per cent. It has one disadvantage in that it requires about an 
hour to reach its maximum effect. Codeine acts more rapidly and is more 
powerful, but may, in certain cases, be habit-forming. Nembutal is a drug which 
has greater analgesic properties than most of the barbiturates. It is undesirable 
unless the patient is in bed, as it is also a soporific. It also should be contra- 
indicated in psychiatric patients in whom a toxie delirium may be produced by 
this drug. 

The use of sedation prior to dental procedures would undoubtedly be of 
value in fearful, anxious, or apprehensive patients. Frequently, the distress 
eaused by a painful procedure is due less to the actual pain than to the emo- 
tional upset caused either by the awareness of pain, or even by its anticipation. 
One of the best medications for this purpose is phenobarbital. This may be 
given in tablets of 16 mg. four times a day, or as required. Occasional individ- 
uals will become sleepy with this dosage; others will be unaffected, and the dose 
may have to be inereased. In general it is not habit-forming, and patients 
with epilepsy have received as much as 20 mg. daily for many years without 
any noticeable ill effects. 

Distraction is a method of controlling pain which is well known in veteri- 
nary medicine. Similarly, athletes have frequently played a contest without 
realizing that they had been hurt as long as the excitement of the game con- 
tinued. Experimentally, it has been shown by Wolff and associates that repeti- 
tion of digits forward and backward may raise the pain threshold from 8 to 
47 per cent in different individuals. The wide variations indicate that this 
is not a reliable procedure, but the high degree of efficacy which it may have 
in certain instances indicates that there are potential possibilities in mobilizing 
the attention of a patient away from a pain-producing stimulus which might be 
employed practically in a therapeutic level. 

Suggestion is a technique which has been used universally and with varying 
results. In early childhood, the formula, ‘‘kiss it and make it well,’’ may have 
a comforting effect in certain cases. However, this formula is spoken by an 
authoritative figure, which may be part of the reason for its success. Much 
experimental work has been performed on suggestion, and it is evident that 
there are a number of factors which may influence the effectiveness of it. Among 
these are (1) the ability of the subject to concentrate on the suggestion. Unless 
the suggestion is given very careful attention, it will not have maximum effec- 
tiveness. For this reason, suggestions should be simple and direct, and negative 
suggestions may have the opposite effect from what is intended. ‘‘This is not 
going to hurt you’’ may convey only the idea of ‘‘This is going to hurt’’; (2) 
the personality type of the patient—some subjects will react negatively to any 
suggestion. Obviously, the approach used with them requires considerable 
modification; (3) rapport—this represents the feeling which the patient has 
toward the doctor; it is analogous to the relationship between subject and ex- 
perimenter. 

In practical control of pain, the last element is of great importance. It 
may he said to be related to the amount of confidence which the patient has 
in the doctor. This in turn will depend on whether his statements in the past 
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have been confirmed by the experience of the patient. Consequently, no sugges. 
tion should ever be given where it will not be followed out. In doing lumbar 
punctures on apprehensive patients, it is desirable to explain things, ag for 
example: ‘‘I am going to touch your back; now I am pressing against the 
spine to find the landmarks; now I am putting on iodine, it will feel cold; now 
I am going to rub your back with alcohol, that will feel cold; now I am going 
to put some novocaine in your skin; you will feel a slight pin prick; now I am 
going to wait for the novocaine to make the skin numb; now I am going to 
touch your back with the needle; be sure to tell me if you feel any discomfort 
at any time.’’ By such a combination of suggestions, each item enhances the 
confidence of the patient that the operator knows what he is doing, that he js 
concerned for the comfort of the patient, that he will not expose him to w.- 
necessary discomfort. 

While the control of pain in general is seen to be susceptible of considerable 
complexity, it may be pointed out that there are numerous possibilities in addi- 
tion to the use of novocaine, demerol, or nitrous oxide anesthesia. 


SUMMARY 


1. It is possible to modify or abolish pain or reactions to it on a number of 


different levels. 
2. Preliminary experiments are presented which suggest that heat may be 


a significant source of pain in drilling cavities. 


Erratum 


In the article by Field, Harry J., and Ackerman, Alfred A., ‘‘Root Amputation—A 
Definitive Surgery,’’ in the April issue of the JOURNAL, pages 309-318, Figs. 3 and 7 were 


printed upside down. 
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ORAL, GINGIVAL; AND PERIODONTAL PATHOLOGY INDUCED IN 
RATS ON A LOW PANTOTHENIC ACID DIET BY 
TOXIC DOSES OF ZINC CARBONATE 


E. Ziskin, D.D.S., Georce Stetn, M.D., D.M.D., Gross, M.D., 
AND EpitH Runng, A.B., M.A., New York, N. Y. 


INTRODUCTION 


HIS report deals with the oral findings in rats fed a synthetie diet complete 

in every respect, but suboptimal in pantothenie acid, and containing 0.8 
per cent of zine as zine carbonate. 

Previous experiments by one of us (P. G., et al.),’ concerned with ob- 
servations of the beneficial effect of parenteral liver therapy in arsphenamine 
reactions and gold dermatitis, demonstrated the production of toxicity in rats 
under similar nutritional conditions, except that zine chloride was used instead 
of zine carbonate. In these studies, female albino rats 21 to 24 days of age and 
weighing about 40 grams were fed a synthetic diet suboptimal only in panto- 
thenie acid. The gain in weight was found to be lower than in animals receiving 
optimal amounts of pantothenic acid. However, observation over a period of 
twenty weeks disclosed no skin lesions such as are associated with pantothenic 
acid deficiency. When 4 mg. zine chloride dissolved in cod-liver oil were in- 
stilled by syringe daily into the mouths of the experimental animals, retardation 
of growth was apparent and various skin manifestations, commonly identified 
with pantothenic acid deficiency, developed. The latter consisted of alopecia 
on head, neck, back, and belly, rusting of fur, crusting of the nose and chin, and 
“spectacled eyes.’’ These signs appeared three to five weeks after the begin- 
ning of the experiment. 

When, at the end of the sixth week, daily optimal amounts of synthetic 
calcium pantothenate were added to the filtrate fraction, rapid improvement 
was noted although the zine chloride was continued at the same level. The 
toxie symptoms seen when zine was added were characteristic of pantothenic 
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acid deficiency and were alleviated by the addition of pantothenic acid in suf. | 
ficient amounts. 


The present study represents an outgrowth of the one described, the empha- 
sis here being on the oral cavity, although other regions were observed. 


METHODS 


Weanling female rats weighing 40 + 3 grams were chosen from litters large 
enough so that one littermate might be contributed to each subgroup within 
the experiment. They were housed in individual cages with screened bottoms 
to prevent coprophagy. 

Seventy-five animals comprised the series. Of these, forty-seven were fed 
the suboptimal pantothenic acid diet with the addition of zine carbonate; 
eighteen served as littermate controls; and ten were fed a diet optimal in every 
respect, except that it contained no pantothenic acid and without the addition 
of zine. Forty-three were studied histologically. The categories were composed 
as follows: 

1. K9 series, four experimental and four control rats 

2. K10 series, eight experimental and four control rats 

3. K11 series, eight experimental and four control rats 

4. K18 series, twenty-seven experimental and six control rats 
5. G series, complete pantothenic acid deficient animals, 10 rats 

The basal diet was measured daily or every other day, and consumption 
was recorded. Zine (0.8 per cent) in the form of zine carbonate was ineor- 


TABLE I, VARIATIONS IN BASAL DIET AND VITAMIN SUPPLEMENTS 


PANTOTHENIC 
ACID DEFICIENT 
GROUP G 


CONTROL 
K15-p* 


PANTOTHENIC ACID 
| 


DIET 
K18 


SUBOPTIMAL 
K9 | K10 


DAILY VITAMIN 
SUPPLEMENT 


Thiamine 25 gamma 25 gamma 25 gamma 25 gamma 25 gamma 2 mg./kilo. 
Riboflavin 50 gamma 50 gamma 50 gamma 50 gamma 50 gamma 4 mg./kilo. 
Pyridoxine 40 gamma 40 gamma 40 gamma 40 gamma 40 gamma 4 mg./kilo. 
Nicotinie acid 1 mg. 1 mg. 1 mg. 0.5 mg. 0.5 mg. 100 mg./kilo. 
Labeo 100 mg. 100 mg. 100 mg. 100 mg. 100 mg. 0 
Choline 15 mg.and 15 mg.and 15 mg.and 0.3% diet 6 mg. 1,500 mg./ 
1 mg. mg. 1 mg. mixture kilo. 
Inositol 0 0 5 Group B, 5 mg. 1 mg./kilo. 
Group D, 
5 mg. 
Para-amino- 0 0 0 1.5 mg. 0 200 mg./kilo. 
benzoic acid 
Calcium panto- 0 0 0 0 150 gamma 0 
thenate 
BASAL DIET 
F F F F G ? 
Cerelose 73% 73% 73% 67% 457% 57% 72% 
(suerose ) (dextrose ) 
Sure salts 4% 4% 4% 6% 6% 6% 4% 
Casein 20% 20% 20% 20% 30% 30% 20% 
Mazola corn oil 5% 5% 5% 
Wheatgerm oil 2% 2% 2% 2% 2% 2% 
Cod-liver oil 1% 1% 1% 4 drops per 2% 2% 
week, per- 
comorph oil 
*Optimal pantothenic acid included here because illustrations of a control animal were : 


selected from this group. 


|| 
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porated into the diet. Vitamin supplements were fed by syringe daily six times 
a week. Table I shows the variations in basal diet and vitamin supplements of 
all the experiments under consideration. In series K18, the control rats were 
limited to the food intake of the zine-fed rats. Three types of controls were 
studied : 


Optimal amounts of pantothenic acid 
Suboptimal pantothenic acid with zine omitted 
Normal stock animals on an optimal diet 


Routine weights and clinical observations were recorded weekly. In series 
K18, two complete sets of blood counts were taken since severe anemias as a 
result of zine poisoning had been noted in other studies.2, Animals judged to be 
at the terminal stage were sacrificed and autopsied. 

A point system was devised for the skin lesions by means of which the re- 
sults were evaluated (Table II). Rats receiving 0-2 points were considered 
normal and without symptoms; those receiving 3 to 11 points were considered 
suffering from mild symptoms; and those receiving above 11 were considered 
to be suffering from severe deficiency symptoms. A maximum of 19 points 
was possible. 


TABLE II. EVALUATION OF SKIN SYMPTOMS BY A POINT SYSTPM 


CATEGORY DESCRIPTION SEVERE MEDIUM SLIGHT 

] Alopecia 

(a) Severe 5 

(b) Mild, prolonged 4 

(ec) Slight 3 
2 Spectacled eyes 

(a) Severe, prolonged 4 

(b) Slight, prolonged; and 3 

severe, short 

(ec) Slight 2 
3 Beaded whiskers 

(a) Severe 3 

(b) Slight, prolonged 2 

(ec) Slight ] 
4 Scrubbiness 

(a) Severe, prolonged 3 

(b) Severe, short; and ] 

slight, prolonged 

(ce) Slight 0 

5 Rust 
Severe and prolonged only 2 0 0 
6 Cropped fur 
Severe only 2 0 0 

7 Weights 

(a) Very low curve 3 

(b) Low curve 1 0 
8 Death before 7 weeks 10 

Death before 12 weeks 4 


bo 


Death before termination 


Total 0 to 2—0 symptoms. 
Total 3 to 11—mild symptoms. 
Total 12 to 19—severe symptoms. 
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The oral cavities of most of the animals were examined grossly at weekly 
intervals for the duration of the experiment. Close attention was given to the 
color and physical alterations of the incisors, the character of the mucous mem. 
branes of the cheeks and tongue, the presence or absence of ulcers on the tongue, 
the palate, the cheek mucous membranes, or at the angles of the mouth. 

After sacrifice, the tongues were removed. Then the heads were split at the 
median line. The halves of eighteen of these were placed flat on an x-ray plate 
and x-rayed according to standardized methods. The teeth and jaws in one- 
half the head were decalcified and celloidin sections were prepared. The tongue, 
cheeks, corner of the mouth, and lips were also sectioned in the usual way. Other 
tissues studied microscopically were the adrenal glands, kidneys, livers, intestines, 
stomachs, tracheae, and esophagi. Only the histologic findings of the adrenal 
glands are reported here, since the observations in the others were not significant, 

Because of the observed decolorization of the incisors and the possibility 
of fluorine playing a causative role, the sucrose, casein, and cod-liver oil were 
tested for the presence of fluorine (Table III). 


TABLE IIIT. FLUORINE PRESENT IN DIET 


FLUORINE FLUORINE 


Casein 0.0166 per cent 166 gamma per gram 
Cerelose (sucrose) 0.0373 per cent 373 gamma per gram 
Cod-liver oil 0.0030 per cent 30 gamma per gram 
Total 0.0569 per cent 569 gamma per gram 


RESULTS 


General Findings.—Rats fed only the suboptimal pantothenic acid diet 
maintained a normal appearance indefinitely, but were depressed in weight. 
When zine was incorporated into the diet, the signs of severe poisoning appeared 
in 80 per cent and mild or severe poisoning in 100 per cent, the extreme eases 
being those in the K9, K10, and K11 series. Food intake gradually decreased 
until it leveled off at from 5 to 7 Gm. per day as the rats showed markedly de- 
pressed weight curves. As a rule, those severely affected showed changes as 
early as the fifth to seventh week after zine feeding began. Loss of hair around 
the eyes, similar to the ‘‘spectacled eye’’ condition, was usually accompanied 
by a similar loss of hair and by edema around the mouth. In some, the whole 
head became involved. <A patchy alopecia often developed on the back or ventral 
surface and was most frequently found around the throat, forelegs, armpits, and 
base of tail. Porphyrin deposits were observed around the eyes and on the 
whiskers in heavy beads. When this condition subsided, the whiskers were left 
spindly, thin, and curled. The rats developed severe ‘‘rust’’ and a general 
serubbiness and oiliness of the fur. (Table IV.) 

An anemia was sometimes associated with these symptoms, but with varia- 
tions in severity. In the K11 group, for instance, a marked anemia oceurred 
early causing death in from two to nine weeks before any but mild symptoms 
were manifested. Blood counts taken at two intervals in the K18 series showed 
anemias (from markedly to slightly depressed hemoglobins) and varying de 


TABLE IV. SUMMARY OF VARIATIONS IN DIET AND Toxic SYMPTOMS 


POINT PERIO- TER- 
gRroUP AND| SYSTEM DE- DONTAL | HYPER- MINAL 
ANIMAL | (TABLE | COLORI- | INVOLVE-| KERATIN- AGE— 
NUMBER I1)* ZATIONt| | IZATION$ ULCERS$| DAYS REMARKS 
14 rer + 0 + 103 Basal diet F; 0.8 per cent 
10 + 0 + 135 zine carbonate; choline 15 
11 ee 0 + +4 144 mg. first two weeks and 1 
13 126 mg. thereafter; 4 control 
animals negative 


K10-1 - +4 + 94 Basal diet F; 0.8 per cent 
K10-2 2 + 4 77 zine carbonate; choline 15 
K10- j 78 mg. first two weeks and 1 
K10 ; 84 mg. thereafter; inositol 
K10- 79 5 mg.; 4 control animals 
K10-! 70 negative 

K10- } 9] 

K10- 78 


K1l1- 
K11- 
K11- 
K11- 
K11- 
K11-10 
K11-11 


K18A-2 
Ki8A-3 
K18A-4 
K18A-5 
K18A-6 
K18A-7 


K18B-1 95 Basal diet F; 0.8 per cent 
K18B-2 + 4 ( j zine carbonate; inositol 5 
K18B-3 3 mg.; para-amino-benzoic 


Basal diet F; 0.8 per cent 
zine carbonate; choline 15 
mg. first two weeks and 1 
mg. thereafter; inositol 
5 mg.; 4 control animals 
negative 


Cle 


Sa 


Basal diet F; 0.8 per cent 
zine carbonate 


— 


K18B-4 + + acid 1.5 mg. 
K18B-5 + 4 
K18B-7 


K18C-1 : 56 Basal diet G; 0.8 per cent 
K18C-2 +++ : zine carbonate; para- 
K18C-3 t+++4 amino-benzoic acid 1.5 
K18C-4 + - mg. 

K18C-5 7 

K18C-6 

K18C-7 


K18D-1 Basal diet G; 0.8 per cent 
K18D-2 zine carbonate; inositol 5 
K18D-3 ¢ 7 mg.; para-amino-benzoic 
K18D-4 acid 1.5 mg. 

K18D-5 ++4 

K18D-6 

K18D-7 


NO SYMPTOMS 
K18E-1 Basal diet F; no zine added 
KI8E-5 
KI18E- 
K18P- 
K18E 
K18h- 
_ Nove:—All animals were on a suboptimal pantothenic acid diet. All groups except K18E 

received 0.8 per cent zinc carbonate. Food intake was recorded in all groups and limited in 
sroup K18E. In the K18 series, 0.3 per cent choline was added to the basal diet. 

Total 0 to 2, 0 symptoms; total 3 to 11, mild symptoms; total 12 to 18, severe symptoms. 
a Decolorization of incisors varying from a straw color (+) to complete absence of pigment 
Sivine a chalky white color (++++). 

0 = absent + to 3 + degree of involvement. 

‘0 = absent; + = slight involvement; + = marked involvement. 
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grees of granulocytopenia. Lowered red blood counts accompanied the drop 
in hemoglobin (Table V). 

Optimal amounts of pantothenic acid were found to be a complete protec. 
tion against the skin lesions at this level (0.8 per cent) of zine. Likewise, the 
skin lesions failed to appear after withdrawal of the zine even though the diet 
remained suboptimal in pantothenic acid. Other protective factors were tried. 
These will be discussed in another report. 


Fig. 1. 


Fig. 1.—Control. K9-5. Female, aged 104 days at death. Treatment, seventy-eight days. 
Fed suboptimal pantothenic acid without zinc. Photograph of dorsum of tongue showing 
normal appearance. 

Fig. 2.—Control. K9-5. Same as Fig. 1. Photomicrograph showing sazittal section of 
tongue which appears normal, ( X38.) 


Findings in the Oral Cavity.— 

Mucous Membranes (Gross Observations): The mouth disclosed uleer 
formations on the tongue, the cheeks, and the palate in about one-half the an- 
imals. In some cases, a change in the furring of the tongue was noted (it ap- 
peared smoother on the dorsum). In a few instances, horizontal shallow grooves 
on the dorsum, suggesting ‘‘fissured’’ tongue, were observed. 
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TABLE V. REPRESENTATIVE BLOOD CouUNTS 


HEMOGLOBIN | LYMPHO- | MONO- | EOSINO- 
ANIMAL | GRAMS | PERCENT R.B.C. W.B.C. |POLYS| CYTES | CYTES | PHILES 


Normal 14.7 101 7,000,000 j 19 78 1 2 
to 
10,000,000 (55 to 96) (0 to 3) (0to 4) 
8,850,000 - 10 90 
12.8 7,200,000 
12.8 8,340,000 
4.6 2,920,000 20,000 
10.5 2 8,950,000 12,600 
4.8 2,970,000 48,100 
16.0 11,050,000 30,900 
13.1 8,700,000 4,900 
13.8 9,950,000 8,400 
15.2 9,750,000 8,000 
14.8 9,140,000 4,900 
10.7 4,890,000 3,200 
12.6 7,760,000 11,300 
17.4 ; 8,750,000 8,300 
14.8 8,520,000 12,600 
16.2 9,000,000 6,600 2 2 
Note:—First count was taken when animal was on experimental diet seven to eight weeks. 
The second count was taken shortly before sacrifice of animal. (See Table IV.) 
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K18B-4 


K18C-3 
K18C-4 
K18C-6 
K18D-7 
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: Fig. 3.—Control. K15F-6. Male, aged 106 days at death. Treatment, seventy days. 
Fed suboptimal pantothenic acid without zinc. Basal diet G. Photomicrograph showing sagit- 
tal section of tongue. Epithelium appears normal. A, posterior mucous glands, B, anterior 
serous glands, C, middle, D, tip, EB, undersurface. ( x8.) 


epi Fig. 4.—Control. K15F-6. Higher power of A in Fig. 3. No papillae are seen, the 
bitheliu:n is narrow, and the keratin layer is thin. The basal-cell layer assumes an irregular 
Scalloped effect. Underneath can be seen the posterior mucous glands. (X240.) 
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The ulcers were found mostly on the dorsum of the tongue close to the 
midline, between the tip and the posterior region. Occasionally, they wer 
present on the undersurface, as well as in varying locations on the inner surface 
of the cheek and on the palate. Crusting and ulcer formation at the angles of 
the mouth were seen in about two-thirds of the cases. 

The ulcers were round or semilunar in outline. Frequently, they were 
surrounded by an elevated border. Ulcers were observed microscopically in 


Fig. 5. 


Fig. 6. 


Fig. 5.—Control. K15F-6. Higher power of B in Fig. 3. Shows the filiform papillae 0! 
tongue in compact arrangement, having a narrow base, thus assuming a cylindrical shape. 4 
lower border of the rete pegs forms a straight line. The keratin layer of a filiform papi 
comes AL a peak which is directed posteriorly. (X<240.) 

6.—Control. K15F-6. Higher power of C@ in Fig. 3. Section is cut at a slight tangent 
The aliters, papillae are not as compact. The rete pegs are broader. (X240.) 
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about 66 per cent of the animals. There appeared to be a strong correlation 
between the occurrence of mouth ulcers and the presence of severe skin symp- 
toms; that is, those having mouth ulcers also developed severe skin symptoms. 
There was no apparent correlation with age or duration of the experiment ex- 
cept that symptoms were not noted generally until the fifth to the seventh week 


Fig. 7.—Control. K1i15F-6. Higher power of D in Fig. 3. The papillae of the lamina 
propia are cone-shaped, altering the arrangement of the rete pegs correspondingly. The thick- 
hess of the keratin layer occupies about half the width of the epithelium. (X240.) 

Fig. 8.—Control. K15F-6. Higher power of E in Fig. 8, showing the undersurface of the 
tongue. The arrangement and character of the epithelium resemble that seen in the posterior 
part of the tongue in Fig. 4. (x240.) 
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of the experimental diet. The earliest uleer was seen in a rat 50 days old, on 
the experimental diet for twenty-nine days. 

The Tongue: Control Series (Microscopic Observations): The tongues of 
the control animals were covered by a highly keratinized stratified epithelium 
with different types of papillae in typical arrangement (Figs. 1 to 8). The dense 
filiform papillae were found on the dorsum and tip. The fungiform papillae, 
much fewer in number, were distributed evenly over the dorsum. At the base 


Fig. 9. 


Fig. 9.—K11-2. Female, aged 54 days at death. Treatment, thirty-one days. Fed sub- 
optimal pantothenic acid and zinc. Basal diet F and inositol (5 mg.). Photograph showing 
dorsum. Early stage of ulcer formation at tip and middle are not apparent. 

Fig. 10.—K11-2. Same as Fig. 9. Photomicrograph showing sagittal section of early 
state of ulcer formation. Ulcer at A shows cavity formation with continuous epithelial covering. 
Ulcer at B is open to surface. ( X29.) 


of the tongue, a single circumvallate papilla was present. There are two groups 
of glands at the base of the tongue, the posteriorly located mucous glands and 
the anteriorly located serous glands. (The region of the mucous glands did not 
contain papillae.) In this area, the epithelium was narrow and the keratin layer 
relatively thin. The basal-cell layer assumed a scalloped effect. 
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Fig. 11. 


end Fis. 11.—K11-2. Higher power of Fig. 10 at A. Necrosis, beginning in germinal layer 

r extending to adjacent connective tissues, consists of granular disintegration leaving no 

— ‘ble structure. It is sharply delimited and surrounded by healthy connective tissue, 

A nflammatory reaction. The neighboring prickle cells are pyknotic. The cavity is cov- 
ed by an unbroken layer of epithelium. (X250.) 

but t Fis. 12,.—K11-2. Higher power of Fig. 10 at B. Changes are similar to those in Fig. 11 

he epithelium is broken, leaving an open ulcer. (X325.) 
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Fig. 13.—K11-2. 
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The dermal cores of the filiform papillae were covered by heavily cornified 
epithelium which filled the grooves between the papillae of the corium. The 
cornified spines of the filiform papillae were directed posteriorly; they were 
especially long, compact, and regular from the posterior part to about the middle 
of the dorsum, where a shallow groove is present. From this point to the tip, 
they were less compact, so that the number of filiform papillae in the field in 
the anterior half was about one-third less than in the posterior half. The dermal 


Fig. 14.—K11-2. Higher power of Fig. 11 showing necrosis at base with absence of inflam- 
matory reaction. (X720.) 


cores of the posterior part had narrow bases and were of almost equal width 
throughout, thus assuming a cylindrical form, while those in the anterior portion 
had a wide base narrowing toward an apex, giving it a conical shape. At the 
tip they followed both patterns. The epithelium of the undersurface resembled 
that in the region of the mucous glands. 

The rete pegs projected to an equal depth into the lamina propia and their 
lower ‘orders formed a straight line; the shape of the rete pegs changed ac- 
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cording to the shape of the dermal cores; they were narrow, regular, and 
cylindrical in the posterior region, but became broader and more irregular in 
arrangement and shape toward the tip. 

The Tongue: Experimental Series (Microscopic Observations): The two 
types of changes most frequently seen were necrosis with ulcer formation and 
hyperplasia of the keratin layer. These changes were present alone and in 
combination. They had no typical location. The ulcers were found mostly 
about the median line on the dorsum of the tongue, but were also seen on the 


undersurface and at the tip. 


Fig. 15. 


Fig. 15.—K11-11. Female, 78 days at death. Treatment, fifty-four days. Same experi- 
mental procedure as in Fig. 9. Photograph showing large ulcer in middle part of dorsum 
of tongue. 

Fig. 16.—K11-11. Same as Fig. 15. Sagittal section of tongue showing extensive ulcer at 
middle. The epithelium is hyperplastic in bordering areas of ulcer. (X8.) 

Fig. 17.—K11-11. Higher power of Fig. 16. Frontal section of ulcer showing depth of 
necrosis and extensive inflammatory reaction. (x 26.) 


The earliest stages of uleer formation were observed in rat K11-2. (Figs. 
9 to 14.) In gross observation no lesion was apparent (Fig. 9). The histologi¢ 
section showed early ulcer formation in two circumscribed areas. (Fig. 10, 4 
and B.) Here, there was slight necrosis of the epithelium with a larger area i 
the lamina propia extending into the muscles. Its origin appeared to be in the 
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: Fig. 18.—K9-1. Female, aged 103 days at death. Treatment, fifty-six days. Fed subop- 
ual ee sg acid and zinc. Basal diet F. Photograph showing extensive ulcer close to 
ase of tongue. 


Fig. 19,— K9-1. Sagittal section of ulcer seen in Fig. 18. The necrosis extends deeply into 
musculature of tongue with marked inflammatory reaction. (X29.) 
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dermal core, and consisted of granular disintegration of the tissue. No el 
structure could be distinguished with certainty. A similar change was see 
in the germinal layer of the epithelium where the necrotic area was sharply 
delimited, surrounded by prickle cells with pyknotic nuclei and connective tisgye 
free of cellular reaction. The lack of cellular reaction was typical in the early 
stages. When the ulcers became enlarged, cellular infiltration occurred (prob. 
ably as a consequence of secondary infection). 


Fig. 20.—Higher power of Fig. 19 at A. Granular disintegration with marked lymphocytic infl- 
tration. Moderate increase in blood vessels. ( 440.) 


In the process of ulcer formation (Figs. 11, 12, and 13), small bullae de 
veloped at the junction of epithelium and connective tissue (Figs. 11 and 13). 
Fig. 14, a higher magnification of the base of the necrotic area in Fig. 10, A, 
shows granular disintegration with loss of cell structure. The region of necros's 
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was sharply demarcated from the living tissue, and there was complete absence 
of cellular reaction. 

Figs. 15, 16, and 17 illustrate a fully developed ulcer of considerable size. 
The epithelium appeared normal, except in the region contiguous to the ulcer. 


Fig. 21.—K9-1. Higher power of Fig. 19 at B. Shows necrosis, lymphocytes, histiocytes, fibro- 
blasts and formation of hyaline globules. (X720.) 


An extensive ulcer shown in Fig. 18 (Rat K9-1) was selected as typical of the 
histologic changes seen in the advanced stages. The ulcer, which extended back- 
ward to the region of the tongue glands, included large parts of the muscles 
(Fig. 19). The epithelium beyond the ulcer region showed no evidence of 
patholory. The granular disintegration was sharply delineated. There was a 
definite increase in prominence of capillaries, but few polymorphonuclear leuco- 
cytes wre seen. A small number of round cells, mostly lymphocytes, histiocytes, 
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and fibroblasts, constituted what little resistance there was against the advance 
of the necrosis (Figs. 20 and 21). A necrotic mass covered the floor of the 
uleer as a thick membrane. Ulcers similar to these seen on the tongue were 
observed on the mucous membranes of the cheeks. 

The second pathologic change noted, hyperkeratosis, was characterized by 
loss of the filiform papillae. The earliest evidence of hyperkeratosis was found 
in a rat on the experimental diet for twenty-nine days. About 51 per cent of 
the animals were thus affected. There was no correlation between the oceur. 
rence of hyperkeratinization and severity of the skin lesions, nor with the age 
of the animal (Table IV). Though hyperkeratosis often could be seen bordering 
an ulcer, it was present in regions where no ulcers were found and was absent 


on tongues with extensive ulcers. 
Fig. 22. 


Fig. 23. 


Fig. 22.—G10. Female, aged 64 days at death. Treatment, thirty-nine days. Basal 
diet G. Complete pantothenic acid deficiency without zinc. Sagittal section of tongue. The 
filiform papillae in regions A and B have been replaced by a heavy layer of parakeratosis. The 
papillae of the lamina propia are narrowed or absent, in some places being obliterated by the 
broadening of the rete pegs. Note presence of ulcer at tip, region C. (X13.) 


Fig. 23.—G10. Higher power of Fig. 22 at B. (x48.) 


For purposes of comparison, selection was made of Rat G10, one of the a- 
imals fed a synthetic diet complete in every respect but totally deficient in panto 
thenic acid, without the addition of the zine carbonate. Figs. 22 to 25 dem- 
onstrate the changes in this animal which consisted both of hyperkeratosis at the 
middle of the dorsum and ulcer formation at the tip (Fig. 22). The papillae! 
the lamina propia at the middle were reduced in number by the broadening 0 
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Fig. 24—G10. Higher power of Fig. 23 at A. Acanthosis and parakeratosis. The lamina 
propia shows thickening and increased cellularity. (X<360.) 


Pig. 25.— 10. Higher power of Fig. 24. Shows increased mitosis, A, and Amitosis, B. (750.) 
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the pegs (Figs. 23 and 24). There was increased mitosis in the germinal layer 
and amitosis in the prickle-cell layer (Fig. 25). Acanthosis and parakeratosis 
were the most notable findings. The filiform papillae were replaced by a widely 
keratinized zone (Figs. 23 and 24). The normally keratinized spines were united. 
thus forming the thick layer with a smooth surface. There was an increase of 


cellular elements in some areas of the lamina propia immediately under the 


epithelium. 


Fig. 26. Fig. 

Female, aged 144 days at death. Treatment, 119 days. U 

optimal pantothenic acid and zinc. Basal diet F. Photograph of dorsum of tongue showing 

normal appearing mucous membrane at A; hyperkeratinized region at B; ulcer at tip, C. The 
design of the hyperkeratinized area resembles “geographic” tongue. 

Normal appearing mucous membrane at A. 


27. 


Fed sub- 


Fig. 26.—K9-3. 


Fig. 27.—K9-3. of tongue. 
x8.) 


Hyperkeratinization at B. 


The changes noted in the pantothenic acid deficiency series were also marked 
in the experimental group (Figs. 26 to 29). The area at A in Figs. 26, 27, and 
29 (Rat K9-3) is that part of the tongue which showed normal-appearing 
epithelium, while the more smooth and grayish-looking area, B, was the hyper- 
keratinized zone. The tip of the tongue was destroyed by ulceration (Fig. 26, 
C). In this animal, parakeratosis and vacuolization of the prickle-cell layer were 
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Fig. 28.—K9-3. Higher power of Fig. 27 at B. The rete pegs are hyperplastic and as- 
sume an irregular pattern. (Compare with Fig. 6.) The granular layer is absent. Extensive 
hyperplasia of the keratin layer is seen without the formation of true keratin. .The hornified 
filiform papillae are absent. Marked vacuolization is seen throughout the epithelium. The 
epithelial cells are irregular in size with pyknotic fragmented nuclei. (X240.) 


Fig. 29. K9-3, Frontal section near tip showing hyperplastic epithelium and keratin layer on 
dorsum with absence of filiform papillae. ( X26.) 
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Fig. 30.—K10-7. Female, aged 79 days at death. Treatment, fifty-two days. Fed sub- 
optimal pantothenic acid and 0.8 per cent zinc carbonate. A photograph of large ulcer on 
dorsum of tongue forming a crater with sharply delineated hyperkeratinized margins, which 
project above the surface of the tongue. 


Fig. 31.—K10-7. Sagittal section of tongue in region of ulcer. Extensive necrotic areé 
under which dense inflammatory reaction may be seen. The elevated borders of the ulcer shov¥ 
marked hyperkeratinization and hyperplasia. ( x29.) 
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especially marked (Fig. 28). No significant changes were observed in the 
lamina propia. 

Figs. 30 and 31 illustrate an ulcer with hyperkeratinized borders. 

The Incisors (Gross Observations): Soft deposits accumulated frequently 
on the incisors and consisted chiefly of desquamated cells, debris, and bacteria. 
Decolorization in varying degree, similar to that seen in fluorosis, anemia, and 
vitamin A and vitamin E deficiencies, was seen in all experimental groups.’ 
After about six weeks on the experimental diets, some remained a light straw 
color, while in others the decolorization progressed so that the teeth appeared 
chalky white. In a few, there was recolorization toward the end of the experi- 
ment. Of the K18 series, the D group showed more severe effects than the A, 
B, and C groups (Table VI). 

Group 5 (complete pantothenic acid deficiency) also showed decolorization 
of the incisors, but these were not as severely affected as the zine-fed animals. 

The blood findings bore no direct relationship to color loss since there was 
no correlation with the degree of anemia present. An analysis of the Cerelose 
(sucrose) showed the presence of fluorine, as did the casein and cod-liver oil. No 
relationship could be established between the fluorine and the decolorization be- 
cause those animals showing the greater degree of change did not consume the 
most fluorine (Table VI). 


TABLE VI. DECOLORATION TABLE 


ZINC 
DECOLOR- 0.8 FLUORINE PRESENT IN 


ANIMAL GROUP IZATION* DIET PER CENT 100 GM. OF DIET 


Ki8A ++ @G + In Cerelose — 24991 gamma G 
Cerelose 67 per cent In Casein = 3320 gamma 
Casein 20 per cent _ 

28311 gamma 

K18B G 
Cerelose 67 per cent 
Casein 20 per cent 

Complete panto- G 

thenic acid Cerelose 67 per cent 

deficiency Casein 20 per cent 

In Cerelose 19261 gamma H 
Cerelose ! cent In Casein 4980 gamma 
Casein cent 


24241 gamma 


Complete panto- H 
thenic acid Cerelose 57 per cent 
deficiency Casein 30 per cent 
K18sD + H 
Cerelose 57 per cent 
Casein 30 per cent 
0 0 


i *Decolorization of incisors varying from a straw color (+) to complete absence of pigment 
Siving a chalky white color (++++). 


The Incisors (Microscopic Observations): In many experimental animals, 
defective dentine formation was evidenced by the presence of globular calcifica- 
tion, wide nonealeified zones, and irregular outline of the dentinal border. The 
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Fig. 32.—K18B-4. Age 119 days at death. Treatment, ninety-three days. Fed sub- 
optimal pantothenic acid and zinc carbonate, 0.8 per cent. Basal diet G. Mesiodistal section 
through right mandible showing complete destruction of the interdental septa with exfoliation; 
destruction of interradicular septa; rarefaction of mandible; dense inflammatory reaction 
surrounding all roots; inflammatory proliferation into epithelium. ( X40.) 
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poor quality of the hard structures of the incisors in numerous instances was 
further evidenced by their dull and broken edges. Some of the control animals 
also showed globular dentine, but to a lesser extent. 

The Molars (Microscopic Observations): Except for occasional poor dentine 
calcification, no alterations in the calcified structures of the molars were found 
which could be related to pantothenic acid deficiency or the effect of zine poison- 
ing. Characteristic changes were observed in the interdental papillae and the 
alveolar bone which, in their severest forms, led to extensive destruction of the 
periodontal structures. Fig. 32 (Rat K18B-4) shows the roots in the process of 
exfoliation. 


Fig. 33.—Control. K9-5. Same animal as in Fig. 1. An enlargement of an x-ray of left 
half of head showing good general calcification of bone, good dentine development and calci- 
fication, normal level of interdental septa, and normal width of peridental membrane space 
and prominent lamina dura. 


. X-ray Findings of Teeth and Alveolar Bone: The factors studied by roent- 
genogram were: calcification of the incisors and molar teeth; the width of the 
peridental membrane space; contacts between the molar teeth; the presence of 
so-called pyorrhea pockets as evidenced by destruction of interdental bone or 
marginal alveolar bone in the molar region; general rarefaction of bone; con- 
dition of the eribriform plate and of the alveolar bone (Fig. 33, control). Of 
eighteen rats studied in this manner, calcification of the incisors was poor in 
five (27 per cent); the peridental membranes of the incisors were narrowed in 
five (27 per cent); the peridental membrancs of molars were narrowed in four ; 
open contacts were found in one; pockets with loss of septal bone were found 
in ten (55 per cent). Both horizontal and vertical alveolar bone destruction 
were seen. General rarefaction of bone was present in the jaws of eight an- 
mals (+4 per cent) and in the interradicular bones of seven animals. The peri- 
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Fig. 34.—K10-2. Female, aged 85 days at death. Treatment, fifty-eight days. Fed 
suboptimal pantothenic acid and zinc carbonate. Basal diet F. An enlargement of an x-ray 
of left half of head showing rarefaction of bone, absence of lamina dura, poor calcification of 
dentine of incisors, large interradicular radiolucencies, thin alveolar bone around incisors, and 
retardation of root development. 


Fig. 35.—G10. Same as Fig. 22. Pantothenic acid deficiency. An enlargement of an X-ray 
of the left half of head showing poor calcification and rarefied apical bone. 
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Fig. 36.—K10-4. Female, aged 78 days at death. Treatment, fifty-five days. Fed sub- 
optimal pantothenic acid and 0.8 per cent zinc carbonate. Basal diet F. Shows an enlargement 
of an x-ray of right half of head. Areas of radiolucency may be seen denoting destruction of 
septal and interradicular bone. Root development is retarded. Pulp canals are wider than nor- 
mal. The peridental membrane spaces are narrow and irregular. The jaw bones are rarefied 
and there is an absence of the lamina dura. The alveolar bone of the incisors is thin. 


Fig. 37.—K18B-4. Female, aged 119 days at death. Treatment, ninety-three Gaye. Ex- 
e 


perimental procedure was the same as in Fig. 32. Am enlargement of an x-ray of the half 

. the head showing narrowing of the peridental membrane space of the incisors, almost com- 

p= of lamina dura, radiolucent area denoting deep “pockets” reaching to apices, and 
on. 
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Fig. 38.—K9-1. Female, aged 103 days at death. Treatment, fifty-six days. Fed sub- 
optimal pantothenic acid and 0.8 per cent zinc carbonate. Basal diet F.. Mesiodistal section 
through the lower molars. showing prominent incremental lines and “globular’’ areas in the 
dentine. The interdental papilla is necrotic at the tip A. (<11T.) 


Fig. 39.—K9-1. Higher power of Fig. 38 at A. Shows granular necrosis which is sharply S8€P- 
arated from the living tissue and degenerative changes bordering the necrosis. (xX 480. 
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40.—K9-1. Same section as Fig. 38 but showing another interdental papilla, entirely ne- 
crotic to the cementoenamel junction. (X<117.) 


=e 


ti Fig. 41.—K9-1. Higher power of Fig. 40. Shows base of papilla at cementoenamel junc- 
ry The necrotic area is sharply demarcated from the living tissue. Pyknosis of the nuclei 
: the connective tissue cells is seen in the region bordering the necrosis. There is almost a 
omplete absence of inflammatory reaction. (480.) 
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apical bone was also involved but not to the same extent. The lamina dura was 
absent or poor in four animals while the alveolar bone of the incisors was nar. 
rowed in eight (44 per cent). (Figs. 34, 35, 36, and 37.) 

Gingival Changes (Microscopic Observations): The least amount of perio. 
dontal involvement was seen to be necrosis of the epithelium and the lamina 
propia of the tip of the interdental papilla. Rat K9-1 (Figs. 38 and 39) dem. 
onstrated the earliest stage. The necrosis consisted of the same granular dis. 
integration as was observed in the tongue. No cellular reaction could be seen 
in the connective tissue. 


Fig. 42.—K10-1. Female, aged 94 days at death. Treatment, seventy-eight days. Fed 
suboptimal pantothenic acid and zinc carbonate. Basal diet F. Mesiodistal section thro 
mandible showing the septal bones between two molars. There is extensive necrosis 0 
connective tissues surrounding the crest of the interdental septum, but the bone cells po 
vital. Note sharp demarcation between necrosis and living tissue and lack of inflamm 
reaction. (X190.) 
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Fig. 48.—K10-4. Same animal as Fig. 36. Mesiodistal section through the lower molars. 
Shows necrosis of interradicular and interdental tissue in which both the bone and soft tissues 
are involved in one necrotic mass so that the histologic differences cannot be distinguished. 
( X48.) 


The Ro lg. 44.—K10-4. Higher power of Fig. 43. Shows border of necrotic area interradicularly. 
Ving tissue is sharply demarcated from the necrotic with little anny ee i A reaction. 
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€ osteoclastic activity is seen resulting in osteoporosis by formation of 
filled with fibrous connective tissue instead of bone marrow. (X270.) 
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More extensive involvement was seen in another interdental papilla of the 
same animal (Figs. 40 and 41), in which the necrosis reached to the cement. 
enamel junction. The sharp zone of demarcation characteristic of tongue uleers 
was apparent. There was little cellular reaction. 

In Rat K10-1 (Fig. 42) the necrosis has progressed beyond the cemento. 
enamel junction, surrounded the alveolar crest, and involved the region of the 
principal fibers of the peridental membrane. Here, also, no cellular reaction was 
evident. 


Fig. 45.—KI18A-6. Female, aged 91 days at death. Treatment, seventy days. Fed 
suboptimal pantothenic acid and zinc carbonate, 0.8 per cent. Basal diet F. Central section 
through adrenal gland. The cortex and medulla are both severely affected by hemorrhage, 
edema, and necrosis. ( X53.) 


In Rat K10-4 (Figs. 43 and 44), the necrosis involved the interradicular and 
interdental bone and soft tissue, forming a solid necrotic mass in which differen- 
tiation between bone and soft tissue was almost impossible; in some places the 
necrosis extended throughout the thickness of the alveolar bone. 

About 60 per cent of all the cases showed evidence’of periodontal involve 
ment, either microscopically or in the x-rays. No correlation between the perio 
dontal findings and the age of the animal could be made; but there seemed to be 
a strong relationship between the periodontal findings and the presence of sever 


skin lesions, 
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Fig. 46.—K18A-6. Higher power of Fig. 45. Shows se¢tion of the adrenal cortex. Vacuolation 
of cells, edema, hemorrhage, and leucocytic infiltration. (<340.) 


% 


Fig. 47.—K18A-6. Higher power of Fig. 45. Showing section through adrenal medulla. 
orrhage, necrosis, vacuolation, edema, and leucocytic infiltration are prominent. 
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The Adrenal Glands (Microscopic Observations): The adrenal glands wer 
available for study in twenty zinc-fed animals of the K18 series, and in te 
animals comprising the pantothenic acid deficient series. Of the former, only 
ten lived to the end of the experimental period (eighteen weeks). Adrenal dam. 
age was seen in eight cases, or 40 per cent; one of this number was from the group 
that survived, and seven were from among those that died prior to the termina. 
tion of the experimental period. A mildly positive correlation was seen between 
adrenal damage and the severity of the skin lesions; that is, those animals shoy. 
ing little or no adrenal change were observed to have few skin symptoms or none 
at all. There also seemed to be a positive correlation between adrenal damage and 


. 48.—G10. Same animal as Fig. 22. Aged 64 days at death. Treatment, pe 
nine days. Basal diet G. Complete pantothenic acid deficiency without zinc. Central sec n 
through adrenal gland. Hemorrhage, vacuolation, and disintegration of cells were seen — 
ing large areas of the cortex, leaving only small areas of normal tissue. The medulla W 


similarly affected. (X<73.) 


the presence of oral ulcers and hyperkeratinization, those cases disclosing 
adrenal disturbance showing also the greatest incidence of the latter affections 

The changes in the adrenal gland involved both the cortex and medulla 
(Figs. 45, 46, and 47). Large areas of hemorrhage and necrosis were séél. 


| 


a 


Fig. 49.—G10. Higher power of Fig. 48 showing changes in cortex. Both normal-appear- 
ing and pathologic tissue may be seen. Note hemorrhage and cellular necrosis. ( 340.) 


ig. 50.— G10. Higher power of Fig. 48 showing changes in medulla. Extensive hemor- 
rhages and necrosis of cells. Normal marrow cells are absent. (X340.) 
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In other parts there was disintegration of the cells so that only hyperchromati¢ 
fragments of cell debris were distinguishable. 

The degree of damage in the eight cases mentioned varied from slight to 
severe. Most of the complete pantothenic acid deficient group also showed 
adrenal pathology (Figs. 48, 49, and 50). The control animals studied revealed 


no change. 
DISCUSSION 


The suboptimal pantothenic acid diet and the zine poisoning, used for 
experimental purposes in this study, provide the basic factors around which 
this discussion centers. 

In previous experiments, as well as in the present study, it was found that 
a synthetic diet, adequate in every respect but suboptimal only in pantothenic 
acid, had little effect on rats observed over a period up to twenty weeks. Their 
development as to weight gain was somewhat retarded, but otherwise they 
showed none of the symptoms described here. Thus, the suboptimal pantothenic 
acid diet, apparently affording adequate protection against the oral lesions up 
to this point, appeared to be inadequate when zine was added in toxic doses. 
These findings seem to indicate that the zine poisoning increases the pantothenic 
acid requirement, thus creating in effect a pantothenic acid deficiency ; or that 
the zine had an effect of its own which was capable of producing the symptoms. 

Sutton and Nelson? reported retarded growth, loss of fertility, and anemia 
in rats fed a diet containing 1 per cent zine carbonate (Table VII). They made 
no mention of the presence of any of the oral symptoms described by us. Smith 
and Larson‘ recently repeated this experiment and found retarded growth, 
arched back, ruffed fur, ete., as well as microcytie and hypochromic anemia. 
In a personal communication, Smith stated that he had not observed the oral 
lesions reported by us in either of two groups fed 0.7 per cent or 1 per cent zine 
carbonate, respectively. These researchers also found a preventive for the 
anemias in the addition of adequate amounts of copper to the diet. They ob- 
tained the best results by the addition of copper, iron, and cobalt. They stated 
that animals may be deficient in one mineral relative to excess of some other. 
In an evaluation of the present study, the significance of these two sets of ex- 
periments lies, first, in their support of the theory that a metal poisoning (zine) 
operates to increase the need for a vitamin such as pantothenic acid or another 
metal such as copper, and, second, that the oral pathology which developed in 
our experimental animals may not be attributed directly to the zine poisoning. 


In the light of Smith and Larson’s findings, it is possible that the K9, K10, 
and K11 series did not live as long as the K18 (which represented a later stage 
in the experiment) owing to more severe anemias generally. Mitigation of the 
latter symptoms in the K18 series may be ascribed to the increase of Sure salts 
in the diet from 4 per cent (as in K9, K10, K11) to 6 per cent, since these salts 
contain copper sulphate and the additional copper may have been sufficient to 
provide some protection (Table I). 
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In a series of experiments, Unna* demonstrated the amounts of pantothenic 
acid which constituted the daily need, and reported that in deficient states cer- 
tain symptoms developed. These included retarded growth, roughening and 
rusting of the fur, alopecia, caked whiskers, spectacled eyes, fissuring at the 
angles of the mouth, and adrenal damage. Later, Sullivan and Nicholls* reported 
similar changes in pantothenic acid deficient animals. The findings of these 
authors were in agreement with our observations; but in neither of these studies 
were the oral aspects considered. 

In a preliminary report (January, 1947)" we noted, in addition to the 
presence of the skin pathology, certain oral lesions in the form of hyperkeratosis 
and ulceration of the oral mucous membranes of the cheeks and tongue. The 
necrosis of the ulcers spread centrifugally and was granular in appearance. At 
that time, we observed that the inflammatory reaction was strikingly scanty in 
comparison with that ordinarily seen in other types of ulcers. In a second 
report (January, 1945),* we had extended our studies to the periodontal struc- 
tures and found necrosis of the interdental papillae, the alveolar crest and the 
interradicular septum. The noteworthy feature here, as in the cheek or tongue 
uleers, was the almost complete absence of an inflammatory demarcation zone 
adjacent to the viable tissue. Also, the necrosis itself was similar to that seen 
in the cheek and tongue. In the later stages, deep ‘‘pockets’’ developed inter- 
dentally and interradicularly, with virtual exfoliation of the molar teeth in some 
eases. These conditions were induced in the experimental animals by the ad- 
dition of the zine carbonate to the suboptimal pantothenie acid diet. 

We tested a group fed a synthetic diet adequate in every respect but to- 
tally deficient in pantothenic acid. No zine was added. Some of these rats 
developed oral symptoms that were similar in every respect to the experimental 
group, but not as many were affected. 

At about the same time (July, 1945), Wainwright and Nelson® reported 
comparable results generally in a group of rats on a pantothenic acid deficient 
diet (without the addition of zine) ; and oral findings similar to both our panto- 
thenie acid deficient group and the other experimental groups. 

In the present studies, it was found that when optimal amounts of panto- 
thenie acid were supplied, the oral lesions did not develop. Nor were they mani- 
fest when the excessive amounts of zine were withdrawn from the diet. These 
factors point to a pantothenic acid deficiency as the probable cause of the af- 
fections cited. 

The relationship between pantothenic acid deficiency and both anemia and 
granulocytopenia was reported by Daft, Kornberg, Ashburn, Sebrell, and 
Bakerman’® (Table VII). 

A number of protective factors were added to the diet such as inositol, para- 
amino-benzoie acid, and additional amounts of casein and choline ‘in varying 
combinations. They did not grossly alter the outcome. The factor of inanition 
was controlled in the K18 series by feeding the control rats (K18E group) 
weighed amounts of food equal to the amounts consumed by the experimental 
groups. These cases developed no oral or cutaneous symptoms. 
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TaBLE VII. TABLE or SYMPTOMS OF ZINC POISONING AND PANTOTHENIC ACID DEFICIENcy 


OUR PANTOTHENIC ACID 


OUR ZINC POISONING 
DEFICIENCY 


+ 
WAINWRIGHT AND 


SULLIVAN AND 
NELSON® 


NICHOLLS®& 


+|SUTTON AND NELSON2 
+ |SMITH AND LARSON*4 


Anemia 
Agranulocytosis 
Sterility 

Retarded growth 
Arched back 
Dermatitis 

Cropped fur 

Rusting fur 

Alopecia 

Spectacled eyes 

Caked whiskers 
Crusting 

Sealing of paws 
Gangrene of tail 
Fissures at the angles 
Adrenal damage 
Hyperkeratosis of skin 
Acanthosis 

Oral Symptoms 
Hyperkeratosis 

Ulcers 

Decolorization of teeth 
Necrosis of interdental papillae 
Necrosis of periodontal structures 


+ +/DAFT ET AL,10 


++ 
+ 


tet ++ 
+ 
+ 


+ 
+ + 


++ 


An analysis of the decolorization of the teeth led to no definite conclusions 
as to etiology. Moore® described decolorization of the teeth in vitamin E de- 
ficiency. He stated that the teeth resembled the decolorization known to oceur 
in vitamin A deficiency, fluorosis, and anemia. We found no confirmation of 
these hypotheses as: adequate vitamin supplements were given; fluorine was 
provided, but those animals whose teeth were most severely affected did not con- 
sume the largest amounts of fluorine; and no direct relationship could be seen 
between the presence of anemia and tooth decolorization. 

The occurrence of adrenal damage seems to be in agreement with the find- 
ings of Supplee, Bender, and Kahlenberg," who pointed out the necessity of 
pantothenic acid as a specific for maintaining a normal balance of adrenal fune- 
tion since they found no adrenal damage in rats receiving the Steenbock rachito- 
genic diet or Vitamin B,-free, Vitamin B,-free, riboflavin-free, or choline-free 
diets. 

The microscopic characteristics of the gingival necroses, the periodontal tis- 
sues, and the mucous membranes bore a resemblance to the changes seen in 
Vincent’s infection and noma in humans. Because of the difference in species, 
however, the parallel can be drawn no further. 
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SUMMARY 


A group of seventy-five rats were fed synthetic diets in order to test the 
effect of zinc poisoning on suboptimal pantothenic acid diets. 

Weanling rats, weighing 40 + 3 Gm. were chosen. Forty-seven of these 
were fed a synthetic diet, complete in every respect but suboptimal in panto- 
thenic acid (about one-fourth of minimum requirements) and containing 0.8 
per cent zine as zine carbonate; eighteen served as littermate controls; an ad- 
ditional ten rats were fed a diet totally deficient in pantothenic acid. 


The oral cavities of most were examined at frequent intervals and forty- 
three of the entire group were studied histologically. The histologic examination 
included the tongue, cheeks, palate, teeth, and jaws. Other tissues studied were 
the adrenal glands, kidneys, livers, intestines, stomachs, tracheae, and esophagi. 
Eighteen heads were x-rayed using a standardized technique. 

Decolorization of the incisors, similar to that seen in fluorosis, anemia, 
vitamin A and vitamin E deficiencies, was observed, and fluorine as a causative 
factor was included. The decolorization was almost universal in the experimental 
groups; it was apparent in lesser degree in the pantothenic acid deficient an- 
imals, but was absent in the control series. 

Gross observations disclosed the presence of ulcers on the tongue, cheeks, 
and palate, as well as a change in the ‘‘furring’’ of the tongue. Soft deposits 
consisting of cell debris and bacteria accumulated on the teeth. 

The pathologic changes in the tongue and mucous membranes of the cheeks 
consisted of hyperplasia of the keratin layer and necrosis with ulcer formation. 
The latter had no typical location, and the hyperkeratinization appeared sepa- 
rate from or bordering on the ulcers. The necrosis was granular in appearance 
and in the early stages was strikingly free of the usual inflammatory reaction. 
Histologic examination of the jaws and teeth showed a similar necrosis. Globu- 
lar calcification of the teeth and extensive destruction of the interdental papillae 
and of the periodontal structures were seen. 

Gross alterations were discernible in the adrenal glands. Both the cortex 
and medulla showed large areas of hemorrhage and necrosis. These changes were 
noted in the experimental series and in the complete pantothenic acid deficient 
group. 

CONCLUSIONS 


From the above studies we conclude that a pantothenic acid deficiency alone 
or one precipitated by a metal poisoning may produce in weanling rats mouth 
uleers, hyperkeratinizations, decolorization of the incisors, and marked gingival 
and periodontal necrosis. 


_ We wish to thank Merck and Company, of Rahway, New Jersey, for the generous supply 
of vitamins used in these experiments. 
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THE RETROCUSPID PAPILLAE* 
Isapor HirscHFEeLD, D.D.S., F.A.A.P., New York, N. Y. 


N DENTAL practice, as in all other branches of the healing art, correct diag- 
| nosis is obviously one of the most important prerequisites for successful 
treatment. In periodontics, this requires not only a knowledge of clinical 
symptomatology, but also a familiarity with the normal periodontal anatomy 
including the soft and hard structures, and with nonpathologic abnormalities. 

It is interesting, therefore, to observe that some normal macroscopic gin- 
gival elements are still not widely known. It is with one of these that the 
present paper deals; others will te referred to in subsequent discussions. Be- 
cause these gingival elements are frequently mistaken for pathologic lesions, a 
greater familiarization with the former seems important for differential diag- 
nosis. 

The element with which this paper deals specifically is a papilla located, 
normally, on the lingual side of each of the lower cuspids near the marginal 
gingiva or at various levels between it and the areolar mucosa. There it may 
be seen as a miniature island, usually of deeper color and softer texture (both 
like that of the areolar mucosa) than the surrounding normally pink, alveolar 
gingiva. 

This apparently fixed position of the retrocuspid papilla may rightfully 
qualify it as a mesiodistal anatomic landmark. Its eligibility as a landmark is 
further attested to by the interesting fact that in the absence of an impacted 
cuspid from its normal position in the dental arch, the papilla may be found in 
its usual place, about midway between the lateral incisor and the first bicuspid 
(Fig. 11). 

Although most often the papilla is situated about 1 mm. from the mar. 
ginal gingiva, it may be found not only very close, or adjacent to it (Figs. 
2, C, 7, and' 12), but actually fused with it into one mass, thereby giving the 
appearance of either a hypertrophied festoon (nonpathologic) (Fig. 4, A) or a 
discolored edematous one (pathologic) (Fig. 3, B). On the other hand, in the 
ease of hypertrophied alveolar gingivae, the papilla tends to find itself moved 
considerably downward, toward the areolar mucosa (Fig. 12, B), and also tends 
to return upward with reduction of:the hypertrophy. 


MORPHOLOGY 


Most frequently, the papilla appears in the form of a round mound, ap- 
proximately 1.5 mm. in diameter, but it may vary in size from almost pin point 


f *A preliminary report on this subject was included in presentations by the author be- 
— the American Academy of Periodontology, Aug. 5, 1933, the International Association for 
P ntal Research, New York Section, June 2, 1938, and the New York Institute of Clinical Oral 
athology, Inc., April 24, 1939. 
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to three or more mm. in diameter. It may also assume the form of a half- or 
quarter-moon with the conéavity toward the gingival margin (Figs. 2, C and 
12, A) or may even be spindle-shaped (Figs. 2, D and 11) and as long as 4 
mm.; again, as above stated, it may fuse with the marginal gingiva, either 
thickening its mesial aspect or making the entire marginal gingiva heavy. It 
may appear as a pendulous body (Fig. 5, B); in still other instances, instead 
of a papilla, this anatomic entity may present only a flat, reddish, round or linear 
discoloration of the alveolar gingiva (Figs. 6 and 7). 


A. B. 


Fig. 1.—A, diagram depicting the round type retrocuspid papilla in its normal mesiodistal 
relation to the cuspid. B, a large, round papilla approximately in its normal position; C0, 4 
comparatively small, round papilla, somewhat distal in relation to the cuspid because of the 
mesial drifting of the tooth due to buckling of the anterior teeth; D, an acute parietal abscess 
labial to the lower left central incisor. Note a small drop of pus pressed out from near the 
right upper edge of the swelling. In color and form, this swelling very closely resembles the 
apilla shown above, from which it would have to be differentiated were it to appear on the 
ingual side of the cuspid. Naturally, the papilla, being a normal entity, does not contain 
pus, and there is no opening in it. The presence of a similarly shaped papilla, symmetrically 
situated on the other side of the mouth, may often help differentiate it from an abscess. 


In all of these forms and their modifications, these entities often resemble 
pathologic gingival manifestations from which they must be differentiated, 
such as chronic marginal gingivitis, pathologic and even nonpathologic gingival 
festoons (Figs. 3 and 4), circulatory disturbances of the cemental and alveolar 
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gingival tissues (Figs. 6 and 7), gingival abscesses (Fig. 1) and chronic fis- 
tulous tracts (Figs. 5 and 13). It is especially for this reason that I consider 
this presentation pertinent, for if the practitioner were to erroneously consider 
the papillae in their various forms as disease signs, attempts at their eradica- 
tion by means that are unjustifiable might be made and may prove harmful. 

Because of erroneous diagnoses, attempts have been made at the entire 
therapeutic gamut, from medication, blood-letting, grinding of teeth, and 
gingivectomy, down to a consideration of extractions, especially when the 
papillae simulated fistulae. 


A. B. 


C. D. 


Fig. 2.—A, drawing of a semilunar-shaped papilla; B, a spindle-shaped papilla; C, cast 
showing a semilunar or gourd-shaped papilla. Note that the bulkiest part is mesial to the 
tooth axis, thus suggesting its normal mesiodistal position; D, spindle-shaped papilla; it is 
distal to the cuspid because the latter is in mesial malposition due to drifting to the left, of all 
the anterior teeth. (See Fig. 11, photograph of this case.) 


Needless to say, this statement does not imply that the possibility of asso- 
ciated periodontal disturbances in these areas should be discounted; they can 
and do occur here (Fig. 13, R) as elsewhere, and a differential diagnosis must 
always be made. 

INCIDENCE 


In an attempt to establish the normal character of the retrocuspid papillae, 
several surveys were made, beginning with young children, and following 
through with progressive ones in various age groups up to 80 years. Those 
examined were school children, Columbia University dental hygiene and dental 
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students between the ages of 18 and 24, factory employees between the ages 
of 25 and 39, a group of private patients between 40 and 59, and a group of 
residents in a home for the aged, between the ages of 60 and 80. 

The fact that the retrocuspid papillae are normal entities was established 
by the observation that they were definitely present in various sizes in over 


A. 


B. C. 


Fig. 3.—A, drawing of a papilla fused with the marginal gingiva which has thereby been 
enlarged (a frequent occurrence), but essentially on its mesial aspect; B, photograph of such 
a papilla. The deeper color, the softness, and the edematous appearance imparted by this 
— caused the marginal gingiva to simulate very closely the pathologic gingival festoons 
shown in 


A. B. 

Fig. 4.—A, enlargement of the marginal gingiva produced by its fusion with the papiila : 
the entire mass is pink and fairly hard, thereby giving the appearance of a nonpathologit 
gingival festoon usually associated with hard brushing of the teeth, as in B. Note further 
that a buckling of the arch caused the cuspid to move somewhat mesially and so partly 
change the mesiodistal relationship with the papilla. 
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99 per cent of 103 children. The incidence percentage decreased progressively 
with the advance in the group ages, as indicated in Table I. 

Whether the papillae tend to be gradually eliminated through attritional, 
atrophic, or other processes should, I believe, be of more than academic in- 
terest. My records show these papillae becoming considerably smaller in some 
patients and disappearing completely in others within a period of ten years. 


A. 


B. C. 


Fig. 5.—A, drawing of a pendulous type of papilla: B, a pendulous papilla in its normal 
relation to the cuspid. It could easily be swayed from side to side and lifted up and down. 
This type often simulates the pathologic picture shown in Fig. 4 C, the end of a chronic fistu- 
lous tract, which in this case originated from a periapical abscess at the broken-down root end 
of the lower left bicuspid. This fistula is situated on the areolar mucosa, but often it may 
be noted even on the alveolar gingiva, close to the margin, when it is even more likely to 
simulate the papilla. Note two fistulae from parietal abscesses emanating from periodontal 
pockets over the lower incisor. 


TABLE I. PRESENCE OF RETROCUSPID PAPILLAE 


PATIENTS PAPILLAE PER CENT 


ae AGE EXAMINED PRESENT PRESENT 
8 to 16 103 102 99 
18 to 24 107 72 67 
25 to 39 149 57 38 
40 to 59 110 31 28 
60 to 80 42 s 19 
Total 511* at. an 


*Eighty additional persons examined at the home for the aged wore full lower dentures 
but they are not included in the table since the prolonged wear and the pressure of the dentures 
made it difficult to positively identify any papillae that may have been present on the chafed 
mee membrane and especially since their relation to the cuspid areas could not be ascer- 
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LOCATION 


These papillae appear more or less irregularly in adults, and vary in size 
and in form (even in the same individual, they may be entirely different on 
one side than on the other as shown in Figs. 11 and 12, A). Like the papillae 
lingual to the central incisors (to be described in a later publication as retro. 
incisal papillae) they may sometimes be seen only with the aid of a mouth 
mirror and are, furthermore, apt to be partly distorted or obscured by the 
welling of saliva in that part of the mouth. 


A. 


B. C. 
Fig. 6.—A, diagram of a flat, round, reddish area instead of a papillary form; B, photo- 
graph of such a discolored area in its normal position mesial to the cuspid; C, a flat, reddish 
discoloration on the alveolar gingiva over the lateral incisor, closely simulating the anatomic 


entity on the left. This is the chronically inflamed site of a small fistula leading to a peri- 
odontal pocket. 


An interesting feature about the retrocuspid papilla is its constant mesi0- 
distal relation to the normally situated cuspid, deciduous (Fig. 8), or perma- 
nent. In both instances, the papilla is located slightly mesial to the root axis; 
it therefore stands at approximately 5 o’clock to the gingival arc of the left 
cuspid (Figs 5 to 8)* and at 7 to that of the right one (Figs. 1, B and 3). 
When this relationship is different, it is usually the tooth that is out of position 
and not the papilla. Thus, when the cuspid is shifted forward because of @ 
buckling of the anterior part of the arch, or is forced forward by a contraction 


*It should be noted that the papillae in all the illustrations except those of the casts 
were photographed with the aid of a mirror. 
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of the arch, or when it drifts forward due to the loss of a tooth mesial to it, 
the papilla tends to find itself distal to the cuspid (Figs. 1, C, 2, D, 9, 11, and 


“ 12, B) ; and when the cuspid drifts distally through loss of a posterior tooth, the 
. papilla may find itself proportionately further mesial to the cuspid than normal 
” and even close to the lateral incisor (Fig. 10). 

‘ A. 

e 


, Fig. 7.—A, a diagr&m depicting a nonpathologic linear discoloration of the alveolar gin- 
giva instead of a papilla, running parallel with and close to the marginal gingiva. B, photo- 
graph of above entity which simulates a semilunar circulatory disturbance frequently found 
hear teeth that are traumatized occlusally, as in C 


,, Hig. 8.—A, child’s cast, with the temporary teeth in place, showing the retrocuspid 
pevillae in the same normal relationship to the cuspids as they will be to the permanent teeth; 
» the lower left temporary cuspid has been exfoliated. The papilla remains in its original 
Position and the point of erupting permanent cuspid may be seen labial to the ridge. The 
en th will finally erupt into the same (normal, mesiodistal) relationship to the papilla as its 
mporary predecessor. 
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Fig. 9. 


0 
pi 
di 
Fig. 10. 
Fig. 9.—The papilla is distal to the lower right cuspid, because of a mesial malposition of 
that tooth occasioned by the missing lower left lateral incisor. 
Fig. 10.—Abnormal relative position of the papillae where the cuspids and other teeth 
have drifted distally on account of a missing posterior tooth on each side. On the patient's 
right side the papilla is essentially near the lateral incisor instead of the cuspid. On the left, 
the cuspid is only slightly distal to the papilla because the tooth had not drifted quite so far 
back as the one on the other side. 
is 
al 
a 
pe 
th 
in 
Cé 
Fig. 11.—illustration of two interesting items: first, on the patient’s right side, whe ni 
the cuspid is impacted and the lateral incisor is consequently in contact with the first bicusplt, f) 
we find a.round papilla at the site where the cuspid ordinarily would have erupted. Secon ‘ 
on the left side, there is a long, spindle-shaped papilla distal to the cuspid because the teeth p 
are displaced toward the other side of the mandible. I 
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HISTOLOGIC REPORT 


The biopsies on which the histologic appraisal was made were all taken 
from the mouths of children, and for the most part comparatively large 
papillae were chosen. The report of the microscopic findings, by Dr. Raymond 
Gettinger, includes the following observations : 


A, B. 


Fig. 12.—A, papillae in very close approximation or adjacent to the marginal gingivae, 
One of them is gourd-shaped, while the other is round and pendulous; B, malposition of the 
papilla far removed from the gingival margin, characteristic in hypertrophic gingivitis. The 
discoloration of the teeth in this instance is due to amelogenesis imperfecta. 


: Fig. 13.—A, an individual small torus mandibularis on each side near the cuspids. This 

is Somewhat unusual since these are usually found opposite the bicuspids and in groups. Tori 

are differentiated from the papillae in that the former are usually hard, thick, and pink. B, 

a fistula on the lingual side of a cuspid, leading to an abscess originating in a spiral-shaped 

Periodontal pocket on the labial side. Thus, one must not have a false sense of security about 

ing probability of retrocuspid papillae in this area, and a differential diagnosis is always 
ated. 


Microscopic examination was made on fifty-eight sections from fourteen 
cases. In several instances the histologic specimen revealed by its outline the 
nodular, papillary, macular, or plaquelike form which would be anticipated 
from clinieal surveys. Most sections included sufficient epithelial and sub- 
epithelial tissue for satisfactory evaluation, and findings were essentially nor- 
mal with slight deviations. 
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Epithelium.—Of the fourteen cases in the series, acanthosis was present 
in a slight degree in four, moderate in two, and definite in eight cases. Elonga- 
tion of the rete pegs with the isolation of islands of epithelium deep in the 
reticular layer, in some instances with beginning hyalinization and keratiniza- 
tion was seen in seven cases. 

Hyperkeratosis and parakeratosis were variable, although many cases mani- 
fested both changes to some degree. Dyskeratosis was chiefly focal in two 
cases. Atrophy was not a notable feature but was present focally in three 
cases. 

Corwm.—Changes in the papillary layer were evidenced by slight or 
moderate loosening of the texture of the collagen fibers, although it was of 
notable degree in only three cases. 

Vascularity, as manifested by increased breadth or number of channels, 
was apparent to a slight degree in eight cases and moderate in four. 

Cellularity of lymphocytic, histiocytic, and occasionally fibroblastic ele- 
ments was marked in one case, moderate in five, and slight in eight cases, but 
on the whole it was within normal range. 


DISCUSSION 


Besides its importance as a normal anatomic element that has to be differ- 
entiated from certain pathologic symptoms, this minute structure can give rise 
to speculation not only by periodontologists but by orthodontists, pediodontists, 
pediatricians, anatomists, histologists, physiologists, and possibly others; for 
various thoughts may stir their imagination, such as its evaluation as an ana- 
tomic landmark, the probable original source of its development and its fune- 
tion in the fetus, the question as to what influences the papilla to assume 
different forms and sizes when it first appears, and, again, its different rates of 
retrogression, etc. With these thoughts in mind, I feel that the work here 
presented is merely a preliminary study that might be used as a basis for 
jevelopment of possibly greater values than herein indicated. 


SUMMARY 


1. One of a number of normal gingival entities that resemble pathologic 
symptoms is described and referred to as the retrocuspid papilla because of its 
characteristic position lingual to the mandibular cuspid. 

2. This papilla is evidently a normal entity because of its presence in over 
99 per cent of a group of more than one hundred children. 

8. It is considered an anatomic landmark because of its constantly definite 
relationship to the cuspid in the normal dental arch. 

4. The findings of a survey of patients in several age groups from child- 
hood to old age are presented, indicating a gradual but definite progressive 
disappearance of the papilla with increased age. 
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5. A histologic report based on the examination of fifty-eight sections from 
fourteen biopsies, is presented. 

6. The papilla varies in size and form and simulates corresponding 
pathologie gingival manifestations from which it must be differentiated. It 
is for this reason principally that the presentation of this report is considered 
pertinent. 

I wish to make acknowledgment to the following for aid and assistance in this work: 
Dr. John Oppie McCall of the Guggenheim Dental Clinic; Raymond Gettinger, M.D., former 
pathologist of the New York Institute of Clinical Oral Pathology, Inc.; Dr. Frederick Zeman, 


Medical Director of the Home for Aged and Infirm Hebrews, New York City; Mr. M. Kiss and 
Dr. Leonard Hirschfeld. The students were examined at the Columbia University School of 


Dentistry. 
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THE EFFECT OF EUGENOL AND OIL OF CLOVES ON THE 
GROWTH OF MICROORGANISMS 


Henry A. Barte s, B.S., D.D.S.,* New York, N. Y. 


no ig and their essential oils have been used since antiquity. Incorporated 
in foodstuffs, they were the means of inhibiting bacterial fermentations 
and thus preventing food spoilage. McCulloch’ records that the ancient Egyp- 
tians employed spices or their oils in embalming. Molnar? claims cloves was first 
used about the middle of the sixteenth century to alleviate toothache. Prior to 
this time, it had been employed to ‘‘sweeten the breath.’’ It also was given asa 
remedy for gastric disorders and even placed in wounds to aid healing. Such 
usage, however, was strictly empirical. Scientific investigations of these sub- 
stances could not be made until sufficient knowlcdge of bacteria and the methods 
of experimentation with them had accumulated. Thus, it was not until 1887 
that Chamberland evaluated the antibacterial properties of a number of es- 
sential oils. This author, according to Topley and Wilson,* exposed anthrax 
bacteria and their spores to these oils in both gaseous and liquid states. He 
found that cinnamon, majorum, sandalwood, clove, and juniper were the most 
effective of the essential oils. Topley and Wilson further report that Cadeac 
and Meunier, in 1889, determined the antiseptic potency of various essential oils 
against EL. typhi and Pf. mallei. It was found that whereas the control mercuric 
chloride, 1:1,000, destroyed these microorganisms in ten minutes, oil of cinnamon 
required twelve minutes and oil of cloves twenty-five minutes. Other essential 
oils destroyed these microorganisms only after exposure for several days, and 
in some instances were even ineffective after contact for ten days. The relative 
antibacterial potency of various essential oils was estimated by Peck,* 1898, as 
follows: cassia, 1:2,100, ceylon cinnamon, 1:2,133, cloves, 1:1,150, bay, 1:1,028, 
peppermint, 1:875, eucalyptol, 1:120, and eugenol, no effect. This latter find- 
ing, as will be shown later, is erroneous. MaWhinney,® in 1900, obtained in- 
consistent results in his examination of the inhibitive qualities of the essential 
oils and concluded that as germicides these oils were greatly overrated. Whether 
contamination played a role in his conflicting results should be given considera- 


tion. 


The preservation of foodstuffs by means of spices or their oils was studied 
by Hoffmann and Evans,‘ 1911, who observed that cinnamon, cloves, and mustard 
were all effective as inhibitors of bacterial growth. Eugenol, 1 part per 1,000 
applesauce, prevented spoilage during a fourteen-month period of storage. 
Bachmann,’ 1916, also studied the preservative qualities of spices and found 
cloves, allspice, and cinnamon effective in preventing growth of molds and bae- 


*Department of Pathology, School of Dental and Oral Surgery of the Faculty of Medicine, 
Columbia University. 
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teria. This investigator futher noted that bacteria in general were less sensi- 
tive than molds to these spices and that individual species of both groups of 
microorganisms varied in their sensitivity. Thus, he found that B. subtilis did 
not grow upon an agar medium which contained oil of cloves in a dilution of 
1:100, while S. macrescens was only slightly sensitive to its presence. Fabian, 
Kehl, and Little,* 1939, investigated the role of spices in pickled food spoilage 
and observed that ground cinnamon and cloves were the only spices that ex- 
hibited antibacterial action in low dilution. Oil of cloves was found to restrain 
the growth of B. subtilis in a dilution of 1:100 and the Staphylococcus aureus 
in 1:800. Castell,® 1944, also noted that in low dilutions some of the spices, 
especially cloves and cassia, had inhibitory qualities. He doubted, however, if 
such dilutions could be used in practical application. Bullock and Lightbrown,’® 
1942, advised the addition of clove oil or cinnamon oil to infusions of quassia to 
prevent spoilage due to bacterial contamination. 

The effect of essential oils upon pathogenic yeasts and molds has also been 
investigated. Myers and Thienes,'’?? 1925, isolated from patients suffering 
with a dermatitis, a yeastlike microorganism. In comparison to 1 per cent 
phenol, which required sixty minutes to destroy this microorganism, they found 
that thymol killed in one minute, cinnamon oil in thirty minutes, and clove oil in 
ninety minutes. Kingery and Adkisson,’* 1928, tested a variety of pathogenic 
fungi against various essential oils and found the most effective in fungicidal 
activity were thymol, oil of cinnamon, and oil of cloves. 

Oil of cloves was found to possess a phenol coefficient of 8.0 by Rideal, 
Rideal and Sciver,’* 1928. Cinnamon, eassia, senfol, lemon grass, and cloves 
were found by Collier and Nitta,!® 1930, to be the most effective of 106 essential 
oils tested. Wide variation in the dilution of the oil which inhibited growth 
was noted with different bacterial species. Clove oil restrained the growth of 
a hemolytic streptococcus in a dilution of 1:1,600, a hemolytic staphylococcus in 
1:800, a mixture of five gonococeal strains in 1:1,200, B. colt in 1:800, and the 
Vibrio Nasik in 1:600. More recently, Hettche and Rosenthal,’® 1936, tested 
twenty-four essential oils and observed that the oils of sandalwood, hop, cloves, 
and cassia possessed the most potent antibacterial properties. 

A review of the literature pertaining to the antiseptic, anesthetic, and 
therapeutie properties of some of the essential oils was made by Petrie,” 1938. 
This author tried various combinations of essential oils as sterilizing and palli- 
ative agents in tooth cavities. For shallow cavities he advocated mixtures of 
oils which vaporize rapidly, such as peppermint, lemon, eucalyptus, wintergreen, 
and aniseed in 90 per cent alcohol. Deep cavities, he claimed, should first be 
painted with oil of citronella and then a pledget of cotton saturated with an 
aleoholic solution of oils of lemon, thymol, cloves, and cassia should be sealed 
in the cavity. 

Recently, Shaw, Sprawson, and May,’® 1945, stated that zine oxide with 
eugeno! destroyed penicillin completely. Bartels,’® 1946, found that low-unit 
dilutions lost most or all of their inhibitory activity toward Staphylococus 
aureus when mixed with eugenol zine oxide cement, but that high-unit con- 
entrations, though affected, still possessed definite growth-restraining action, 
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This review of the literature indicates that investigators in the fields of 
bacteriology, mycology, medicine, dentistry, and food preservation have found 
certain essential oils to possess antibacterial properties. Oil of cloves and its 
component, eugenol, is one of the more active of these oils. 


EXPERIMENTAL 


The following methods were employed in testing the antibacterial qualities 
of oil of cloves and eugenol: 

1. Agar cup plate. Melted infusion agar was cooled to 45° C. and seeded 
with Staphylococcus aureus or B. coli. Plates were poured and when the agar 
was solid, small holes were bored in the center of each plate with either a lipless 
test tube or a cork borer. Oil of cloves or eugenol was placed in these agar 
depressions. A clear zone surrounding the test substance was indicative of 
restraint of microbie growth. 

2. Infusion agar, 100 ml. amounts, was adjusted to pH 6.0, pH 7.0, and 
pH 8.0, respectively. Oil of cloves or eugenol was added to each lot to give a 
concentration of 0.5 per cent. Plates were poured and after solidification, one- 
half of the medium was removed and replaced with plain infusion agar of the 
same pH reaction. The surface of the medium was inoculated in parallel streaks 
with B. subtilis, Staphylococcus aureus, B. coli and B. pyocyaneus. Each streak 
of inoculum was begun on the plain infusion agar portion and carried over onto 
the agar containing the clove oil or eugenol. Antibacterial properties were in- 
dicated by the restraint of growth on the clove agar and the plain infusion agar 
neighboring it. (See Table I and Figs. 1 and 2.) 


TABLE I. THE EFFectT oF CLOVE OI AND EUGENOL IN AGAR MEDIUM OF DIFFERENT PH 
REACTIONS 


GROWTH INHIBITION IN MM. ZONE ADJACENT TO* 


REACTION MICROORGANISM | EUGENOL AGAR | CLOVES 1 AGARt | CLOVES 2 AGARt 
. subtilis S44 


Staphylococcus aureus rie 
Staphylococcus awreus +44. $44 
Staphylococcus aureus 


B. coli +++ +4 
B. coli ++ ++ 
B. coli + 


B. pyocyaneus Unaffected Unaffected Unaffected 
B. pyocyaneus Unaffected Unaffected Unaffected 
B. pyocyaneus Unaffected Unaffected Unaffected 


*Inhibition of 16 to 20 mm. designated by ++++; 11 to 15 mm. by +++; 6 to 10 mm. by 
++ B. pyocyaneus grew well even upon the portion of medium containing either the eugenol 
or oil of cloves. 

+Two manufacturers’ brands of cloves. 


3. Agar in test tubes, cooled to 45° C., was seeded with various micro- 
organisms and poured in plates. Small amounts of eugenol alone or mixed with 
zine oxide or zine oxide alone were placed on the surface of the medium. Zones 
of growth inhibition about the test materials indicated sensitivity of the micro- 
organisms. (See Table II.) 


pH 6.0 
pH 7.0 
pH 8.0 
pH 6.0 
pH 7.0 
pH 8.0 
pH 6.0 
pH 7.0 
pH 8.0 
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TaBLeE II. EFrrect ON GROWTH OF MICROORGANISMS OF EUGENOL, EUGENOL-ZINC OXIDE, AND 
ZINC OXIDE 


GROWTH INHIBITION IN MILLIMETERS* 
EUGENOL- 
MICROORGANISM EUGENOL ZINC OXIDE ZINC OXIDE 
Staphylococcus awreus 6 6 0 
Staphylococcus albus 5 4 
Staphylococcus citreus 
Serratia marcescens 
(Col. strain) 
(Feb. strain) 
Monilia albicans 
B. subtilis 
RE. typhi 
colt 
. Friedlinder 
. proteus 
. pyocyaneus 
(Col. strain) 
(New York University strain) 
(New York State Laboratory strain) 


*Area measured was from the periphery of test material to region of colony development. 


AN og 


4. Infusion agar plates were inoculated in parallel streaks with four test 
microorganisms mentioned previously. In the center of each streak was placed 
either zine oxide or zine oxide with eugenol. Interruption of growth along the 
streak lines in the vicinity of the test material indicated inhibitory activity. (See 
Fig. 3.) 

5. Eugenol, 10 per cent, in aqueous suspension, alcoholic solution, or 


detergent (oxydon) suspension was added in variable amounts to 10 ml. volumes 
of infusion broth, which previously was inoculated either with Staphylococcus 
aureus or B. pyocyaneus. 


RESULTS 

The following information was obtained from the preceding experiments: 

1. Microorganisms vary in their sensitivity toward eugenol or oil of cloves. 
E. typhi and Monilia albicans (Candida albicans) were affected to a greater 
extent than the other microorganisms tested. B. pyocyaneus (Ps. aeruginosa) 
was the most resistant. Three strains of this bacterium obtained from different 
sources (Columbia University, New York University, and New York State 
Laboratory) were tested and all showed similar resistance toward oil of cloves 
oreugenol. Other studies are being made on this subject. 

2. Variation in hydrogen-ion reaction between pH 6.0, pH 7.0, and pH 8.0 
had little effeet on the inhibitory qualities of either oil of cloves or eugenol. 

3. Zine oxide has no apparent antibacterial effect in the dried state on 
Microorganisms. Even when added to infusion broth in 1 per cent amounts, 
it did not cause destruction of either Staphylococcus aureus or B. pyocyaneus 
during a three-day period of exposure. 

4. Oil of cloves or eugenol when incorporated into a paste with zine oxide 
still possesses definite inhibitive properties. 

5. Eugenol in alcoholic solution was more effective than when suspended in 
water or detergent. This no doubt is due to the fact that the aqueous and de- 
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tergent suspensions either separate out in the form of globules or sediment at 
the bottom of the tubes of broth, and so act only in a restricted area of the 
broth, allowing growth to occur in the upper part of the tube. 

6. Oil of cloves and eugenol were comparable in their antibacterial prop- 
erties. Peck’s observation that eugenol was without effect was due possibly to 
use of an inferior brand of eugenol or to the presence of a resistant microor- 
ganism in specimens of saliva which he employed as inoculum. Our results with 
B. pyocyaneus indicate this latter possibility. 


SUMMARY 


Bacterial species vary in their individual sensitivity to either oil of cloves 
or eugenol. B. pyocyaneus (Ps. aeruginosa) was markedly resistant. Variation 
in hydrogen-ion concentration had no appreciable effect on the activity of 
clove oil or eugenol. Incorporated in a paste with zine oxide, eugenol, or oil 
of cloves still retains definite antibacterial properties. 
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THE EFFECT ON PENICILLIN POTENCY OF CONFINEMENT 
IN ROOT CANALS 


Maurice Bucusinver, D.D.S.,* anp Henry Barrtezs, B.S., D.D.S.,; 
New York, N. Y. 


ENICILLIN therapy of root canals has been reported favorably by various 
clinicians... The methods of administration of this antibiotic agent haye 
been either by: (1) injection with novocain into the periapical region; (2) 
irrigation of the canal; or (3) the insertion of absorbent points soaked with 
desiccated penicillin. This latter method, since first described by one of us? 
has been employed successfully in the routine therapy of numerous canals! 
The use of dried penicillin affords an advantage over other methods of admin- 
istration in that a known dosage can be inserted into the canal and pulp 
chamber. The actual volume of penicillin solution which a root canal can 
retain can only be approximated, since during irrigation much of the solution 
is expelled. Indeed, the actual amount which a canal can retain in no way 
coincides with the volumes reportedly inserted. A large canal can possibly 
hold 0.1 ml. of solution. Thus, statements that 2 ml. or more of solution were 
injected into the canal can only lead one to conclude that much of the peni- 
cillin was expelled and wasted. As previously described, penicillin sodium 
powder, 200,000 units, was dissolved in a minimal volume of sterile physiologie 
salt solution. Sufficient absorbent points were then inserted into the solution 
to absorb the entire volume. The absorbent points were then dried in a 
evaporating jar either over potassium hydroxide or silicate jelly. Each ab 
sorbent point contained from 1,000 to 2,000 units of penicillin, depending on 
the initial dilution of the powdered penicillin and the number of absorbent 
points necessary to absorb the penicillin solution. Such desiccated penicillin 
points were deep yellow in color, and, kept at icebox temperature, maintained 
their potency for at least six months. At the present time, we are employing 
desiccated penicillin points, standardized at 3,000 units.t This article repre- 
sents our findings concerning the activity of penicillin points after confinement 
in root canals for variable periods of time. 


inhik 

PROCEDURE abso. 

The desiccated penicillin points were inserted in patients’ root canals and § ™ 
B, 


removed after periods of one to seven days. The canals under study were 
representative of various pulpal and periapical lesions. Under aspetic pre 
cautions, the absorbent points were removed and placed on the surface 


*Formerly in charge of Root Canal Therapy, Division of Operative Dentistry, School of 
Dental and Oral Surgery, Columbia University. 

+Department of Pathology, School of Dental and Oral Surgery, Columbia University. 
tPrepared by the Warner Chemical Company, New York City. 
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Effect of Confinement in Root Canals on Penicillin 


Fig. 2. Fig. 4. 
Fig. 1.—Infusion agar inoculated with Staphylococcus aureus. Control. Marked zone of 

stowth inhibition produced by desiccated penicillin point, 3,000 units. 
_.. vig. 2.—A, Desiccated penicillin point removed after twenty-four hours in canal, marked 
inhibition. B, Canal fluid collected after removal of A. Good inhibition. OC, Plain sterile 
absorbent point placed in canal after removal of B. Very little inhibition. 

_ Fig. 3.—A and B, Desiccated penicillin points removed after three days in canals. Good 
inhibition. OC and D, Canal fluid collected after removal of A and B. Good inhibition. 
B Fig. 4.—A, Desiccated penicillin point removed after three days in canal. Good inhibition. 
, Canal fluid collected after removal of A. Some inhibition. 
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infusion agar which had previously been inoculated with a penicillin-sensitive 
strain of Staphylococcus aureus. The plates were incubated twenty-four hours, 
If the desiccated penicillin points, when removed from the canals, still con- 
tained active penicillin, this fact was indicated by the absence of growth in 
a zone surrounding the absorbent point. In some instances, following removal 
of the dried penicillin points, fluid was collected from canals by means of sterile 
plain absorbent points. These were tested as described previously to determine 
whether the fluid contained penicillin. This study included examinations of 
twenty-seven desiccated penicillin points left variable lengths of time in the 
root canals of twelve patients. The results are shown in Table I. 


Fig. 5. 


Fig. 6. 
Fig. 5.—A, Desiccated penicillin point removed after four days in canal. 
bition. B and C, Absorbent points used to collect canal fluid. No inhibition. 
Fig. 6.—A, Desiccated penicillin point removed after seven days in canal. 
inhibition. B and OC, Absorbent points used to collect canal fluid after removal of A. 
inhibition. 
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Effect of Confinement in Root Canals on Penicillin 


TABLE I. THE Errect ON PENICILLIN OF CONFINEMENT IN Root CANALS 


| ZONE OF INHIBITION IN 
MILLIMETERS* 

DAYS IN PENICILLIN CANAL 

PATIENT TOOTH : CANAL POINT FLUID 
T. B. 1| 31 
28 
25 
55 
42 
29 
27 
10 
16 
17 
10 
28 


31 
11 
21 
35 
10 


4 
+ 
4 
1 
2 
4 
1 
1 
9 
2 
2 


[3 
| 


bo 


Controls: 
Penicillin point dried, 24 hours surfaceagar 60 
Penicillin point dried, incubator, 37C. 9days 50 
Penicillin point moist, incubator,37C. 9days 48 
Penicillin point moist, incubator, 37C. 14 days 46 
*Zone of inhibition in millimeters estimated by averaging length and width of clear 
areas about each point. 


DISCUSSION 


Potkint employed absorbent points, saturated with penicillin solution of 
approximately 500 units. He found that such points still possessed moderate 
inhibitory properties after remaining three days in canals from which vital 
pulp had been removed, and which were also free of fluid. Moist necrotic 
canals, he stated, destroyed the penicillin within two days. Potkin concludes 
that penicillin-absorbent points are not active after three days. Our results 
show that bacteriostatic activity was most marked by those points confined 
in canals for one to two days. Moderate inhibitory results were demonstrated 
with the desiccated penicillin points kept in canals four days, while in several 
instances confinement for seven days did not destroy all the penicillin, al- 
though it reduced its activity markedly. It is possible that our higher dosage 
(3,000 units) permits dissipation over a longer period without total destruc- 
tion, so that sufficient penicillin remains to produce bacteriostasis in our tests 
at the longer time intervals. B. friedlénder, a gram-negative bacillus, was 
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isolated from the one canal in which penicillin was ineffective. Canal fluid 
collected subsequent to the removal of the desiccated penicillin points was 
found to be moderately inhibitory. This fact indicates that penicillin is ab- 
sorbed by the periapical fluid from these points. The results further indicate 
the advisability of changing the penicillin dressings within forty-eight hours 
to insure high activity, since there is no way of knowing the rapidity with 
which the penicillin is absorbed and destroyed in individual canals. 


SUMMARY 


“Desiccated penicillin, incorporated in absorbent points, was found to possess 
inhibitory properties after confinement in root canals for variable periods of 
time. Those points, confined for one to two days, produced the most marked 
bacteriostasis, while moderate inhibition occurred with those which remained 
in canals for four days. Desiccated penicillin absorbent points should there- 
fore be changed at intervals of forty-eight hours. 
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WHAT IS THE PLACE OF THE FULL CROWN 
IN RESTORATIVE DENTISTRY ? 


GiLBERT P. Smiru, D.D.S.,* NEw York, N. Y. 


HE full gold crown is one of the oldest devices used in restorative dentistry 

and through its evolution has served the profession and the public well. 
Although gold crowns were found in tombs of ancient Italy and the East 
Indies,t the first dentist credited with using them was C. Mouton in 1740. 
In 1873, J. H. Beers patented a gold-banded crown with swaged cusps; in 
1907, Taggart’s casting process was introduced into dentistry and it was soon 
applied to the full crown. The succeeding years brought refinements to the 
techniques of the full crown until now it is possible to fabricate one that meets 
the requirements of modern restorative dentistry. 

Throughout its history the full crown has had its champions and its op- 
ponents. We are all familiar with the poorly fitting, overextended, carelessly 
contoured crowns seen in so many mouths, and their common associates— 
inflamed, proliferated, and infected tissues. Ready-made crowns carelessly 
fitted over insufficiently prepared stumps have taken their toll in the loss of 
countless teeth. Is it any wonder that in many minds the full crown has fallen 
into disrepute; that many physicians immediately question any gold seen in 
the mouth? We all, however, have seen well-contoured crowns with accurate 
marginal fit that have served for years, the tooth and surrounding tissue in a 
state of health. 

To many, the full crown is a ‘‘means of last resort’’ rather than an ‘‘in- 
strument of choice.’’ What is the place of the full crown? Is it a restoration 
to be avoided if possible or is it the answer to many of our problems? A dis- 
cussion of its advantages, disadvantages, and use should help to answer these 
questions. 

The full veneer crown has a number of advantages over any other individ- 
ual tooth restoration. One advantage is that no other restoration is as com- 
plete a protection to the tooth from the inroads of caries as is the full crown. 
By virtue of its complete coverage and a tight peripheral fit beneath the free 
gum margin, it seals off the tooth as effectively as is possible and prevents 
caries from recurring at any point but below the gingival margin, an area 
rarely susceptible. The cavosurface margin has been reduced to the shortest 
possible length in proportion to the surface covered. In the case of multiple 
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cavities in an individual tooth, many operators go to great lengths to place 
separate fillings whose total cavosurface margins are several times greater in 
length and are in more susceptible areas than that of the full crown. How 
much more simple it would be to fit a full crown and how much more perma. 
nent a restoration it would be! 

Another marked advantage of the full crown is its retentive properties, 
Its complete coverage of the tooth in conjunction with close adaptation to 
closely paralleled walls of the preparation gives it a degree of retention un. 
equaled by any other restoration. By completely enveloping the tooth, the 
crown holds together the portions weakened by the inroads of caries to form 
the strongest possible abutment for a bridge. The inlay, on the other hand, 
depends upon the strength of remaining portions of the tooth to resist fracture 
for its retention. The three-quarter crown derives its retention from a partial 
envelopment of the tooth. The margins of inlays, particularly the indireet 
slice type, and of three-quarter crowns are susceptible to spreading upon 
application of excessive stresses. The breaking down of cement that accom- 
panies the opening of these margins leads to development of caries, loosening 
and failure of the bridge. The full crown is immune from this type of dis- 
tortion and cement beneath it is free from fracture. 

A third advantage is that no other type of tooth restoration affords the 
opportunity to improve existing undesirable contours and occlusal relations as 
does the full crown. The importance of these factors is well recognized in 
modern restorative dentistry. The individual tooth is no longer an entity in 
itself but must be considered in the light of its relation to the mouth as a 
whole. By virtue of its envelopment, the full crown provides a new contour 
for the tooth—a form completely subject to the manipulation of the operator. 
Tipped, tilted, or rotated teeth can rarely be brought into harmonious relation 
with their neighbors by means of partial restorations. 

A fourth advantage of the full crown is that its preparation, fabrication, 
and placement are relatively simple routine procedures. Tooth preparation 
has been reduced to a definite technique. Accurate impressioning results in a 
completely indirect method for construction and inaccuracies in the process of 
fitting and setting are reduced to the minimum. 

A fifth advantage is pulp protection and preservation of tooth structure, 
important attributes of the full crown. Adequate cement lining within a full 
crown provides excellent thermal insulation to the pulp. Tooth crowns weak- 
ened structurally by caries to the extent that fillings could no longer be re- 
tained can often be crowned and preserved as healthy units. 

In discussing the disadvantages of the full gold veneer, the first is the 
excessive display of metal. This is a problem on all anterior teeth and the 
upper bicuspids and first molars. On the average lower posteriors, the ocelusal 
is the only portion visible in the normal range of lip movements—an areé 
where the metallic display of the full crown varies little from that of the large 
inlay or three-quarter crown. In teeth where appearance is a factor, the 
recent innovation of the acrylic veneer facing incorporated in the metal makes 
an aesthetic restoration comparable with the three-quarter crown. 
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The second disadvantage is the excessive reduction of sound tooth struce- 
ture necessary to permit extension of the margin into the gingival crevice and 
accurate gingival fit. In this case, the full crown should be used only where 
other type restorations fail to meet the requirements and the full crown is the 
only one that is adequate. 

The third disadvantage of the full crown is that it prevents the use of the 
electric pulp tester. Since other restorations leave a portion of the tooth sur- 
face exposed, it is usually possible to apply the electrode to them in a manner 
suitable for testing. The full crown must be removed to make such a test. 

The fourth disadvantage of the full crown often cited is gingival irrita- 
tion. This is not a just criticism. The carefully fitted crown is no more irritat- 
ing to the gingival tissues than is the carefully fitted inlay. 

To further consider the place of the full crown in restorative dentistry it 
would be well to consider its many uses. The first and most universal is as a 
simple restoration for missing tooth structure. 

The second common use of the full gold crown is as a bridge abutment. 
It provides the strongest retention of any type of abutment available and in 
many respects is the most satisfactory. Dr. E. T. Tinker,* though the leading 
exponent and father of the modern three-quarter crown, stated that the full 
crown was the ideal fixed bridge abutment and that the more he saw of bridge- 
work the more he used it. This has been echoed by a number of competent 
prosthodontists. 

A third use for the full crown is in conjunction with removable partial 
dentures. The abutment teeth for a partial denture should be prepared for 
the reception of stabilizers and retainers. Occlusal rests are more efficient and 
distribute stresses more advantageously when they are recessed within the con- 
tours of the tooth to which they are applied. The normal axial contours of 
abutment teeth often present surfaces unfavorable for retention by clasp arms 
and for stabilizing contacts. Full crowns present an ideal medium for pro- 
viding for the recessed rests, for recontouring axial surfaces, and for providing 
surfaces for denture contact not subject to dental caries. 

A fourth use of the full crown is in large occlusal reconstruction and 
mouth rehabilitation cases. The full crown is the best individual tooth resto- 
ration for meeting the demands of occlusion, caries prevention, and tooth 
support. 

A fifth use of the full crown is as a splinting medium. Very often the 
demands of oeclusion combined with weakened alveolar support require that 
teeth be tied together for mutual strength. The difficulties of fitting, finishing, 
and cementing multiple inlays are more hazardous than those of multiple 
crowns. Two or more full crowns soldered together are an efficient and prac- 
tical means of splinting teeth where required. 

To further evaluate the full crown, it is well to consider its requisites. 
What should an acceptable full crown do? 

First, it should restore missing tooth structure. Caries and all question- 
able fillings should be completely removed and replaced with suitable base 
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material. The crown should cover and extend gingivally beyond all cavity 
margins into contact with sound tooth structure. 

Second, a good full crown should restore the tooth to proper occlusion, 
By reshaping teeth with crowns in indicated cases, faulty occlusal relations 
ean be brought into harmony with the general occlusal pattern of the mouth, 
Where the occlusion is heavy and the imbedded-root-to-exposed-tooth ratio is 
disproportionate, the occlusal surface may be reduced in buccolingual width, 
thus preventing the overloading of the periodontal tissues. Marginal ridges 
should be re-established in conformity with those of the neighboring teeth. 

Third, the crown should provide harmonious axial contours. Proximal 
surfaces should be so shaped as to form interproximal embrasures large enough 
so that impingement on the interseptal tissues is eliminated. The occlusal 
sluiceways should blend into the proximolingual and buccal surfaces to pro- 
vide pathways for the escape of food particles during chewing, reduce occlusal 
stresses, and thus maintain the health of the septal tissues. Buceal and lingual 
surfaces should blend into the occlusal contours to produce normal tooth form 
as closely as possible. Crowns are often placed on teeth when pronounced 
recession has taken place and they must be extended below the existing free 
gum margin. This results in a crown longer than the original anatomical 
crown. The contour of the crown near the gingival tissue is important. Nor- 
mally, the form of the tooth serves as a protection to the free gingivae. The 
curvature is greatest on the buccal of lower posteriors but is characteristic of 
most axial surfaces. On the buccal of lower molars the height of contour is 
relatively low and the convergence below this region is fairly marked. This 
results in a form that is protective to the gingival cuff in that it causes food 
passing by this point to be diverted off on the buccal side. If this contour is 
excessive, the gum tissue is not benefited by the detergent action of food and 
results in an inflammation. If there is insufficient contour, the gum cuff is 
poorly protected and food particles produce irritation and possible stripping 
of the gingival tissue resulting in gingival recession. It is important that 
optimum contour of the crown be established in proper relation to the existing 
gingival margin. The remainder of the axial surface should blend from this 
region to the occlusal surface. ) 

Fourth, properly placed contact, which is positive, should be established 
with adjoining teeth. We are all familiar with the conditions resultant from 
incorrectly placed light contacts. Food impaction, periodontal pockets, mobile 
teeth and cavities are all too common sequelae. 

Fifth, accurate marginal gingival fit is essential for all full crowns. It is as 
important for the margin of a crown to fit properly as it is for any other tooth 
restoration. Margins placed under the gingivae should be explored for a¢- 
curacy as carefully as those placed above the gingivae, regardless of the type 
of restoration. 

What is a proper and accurate marginal fit for a full crown? It should 
extend into the gingival crevice—experience has taught us that this is an area 
relatively free from caries and that the gum cuff renders a certain amount of 
protection. A crown should cover all cut tooth surface and should not be 


t 
0 
r 
0 
a 
b 
a 
a 
0 
a 
si 
hi 
f 
a 
D 
ti 


Full Crown in Restorative Dentistry 475 


short of the preparation. Ground: tooth surfaces present irregularities that 
invite the occurrence of caries and are irritating to gingival tissue. The mar- 
gin of the crown should be in close contact with the gingival surface of the 
tooth and no overhang should exist. This does not mean that the margin is 
undetectable to the explorer; if the previously mentioned concept of contour 
is accepted, a change in contour at the junction of the crown and tooth is 
inevitable in many instances. It does mean that the explorer point should not 
be able to go under the crown. The margin of the crown should be even, 
finished to a knife edge, polished and protected by the gingivae. 

Sixth, a full crown should provide adequate pulp protection. Overheating 
of the tooth during grinding must be zealously avoided. Constant application 
of a stream of tepid water should be routine. Between appointments prepared 
teeth should be given the protection of temporary caps filled with a sedative 
paste and the final cementation should be made with a nonirritating mixture 
of cement preceded by a careful toilet of the prepared stump. When the pre- 
pared surface is sensitive to heat and cold, the interior of the crown above the 
gingival margin may be relieved to provide room for an insulating layer of 
cement. 


Seventh, a full crown should provide adequate retention. Approximate 
parallelism of the surfaces of the preparation provides ample retention in most 
eases. Occasionally extremely short or conical teeth present problems in re- 
tention but these may be met by preparing parallel axial grooves in the prepa- 
ration or by the use of occlusal boxes or pins. In general, the full erown’s 


retentive powers are ample to meet any demands placed upon it. 

In discussing the full crown, some reference should probably be made to 
operative procedures. The first step, the preparation of the tooth for the 
reception of the crown, can be reduced to a simple routine—mesial and distal 
slices, buecal and lingual surface reduction, rounding of the line angles, and 
ocelusal clearance. Each step, if executed precisely and completely, results in 
a preparation being made quickly without waste motion. The surfaces should 
be smooth, the gingival margin regular and even, and no undercuts should be 
allowed to remain on the axial contours. A carefully finished preparation is 
the first step in developing a successful crown. 

The full cast crown is superior to other types which depend upon the 
adaptation of wrought metal for gingival fit; namely, the banded cast contour 
or the swaged crown. This use of wrought metal is usually a direct procedure 
and permits only limited adaptation. If done indirectly, where swaging is pos- 
sible, it presents no advantages over the casting process. The full cast crown 
has been developed to the point where it now is used almost universally when a 
full gold crown is indicated. The fabrication of a full cast crown is an indirect 
procedure having the inherent benefits of reducing chair time for the operation 
and inconvenience for the patient. The fabrication of a direct full crown wax 
pattern is a difficult procedure fraught with the danger of incorrectable distor- 
tion. Combinations of the direct and indirect procedures introduce unnecessary | 
possibilities for error and negate the advantages of fitting and finishing upon a 
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die. A completely indirect procedure permits more accurate control of crown 
form and fit. 

The second step in the development of the full crown is the impressioning 
of the preparation. The accuracy of the fit of the crown depends upon the im. 
pression. No other step in construction has more effect on the success of the 
restoration or is more critical. Perfection in the procedure is mandatory to 
completion of a satisfactory crown. Probably no step offers more opportuni- 
ties for advancement than does the taking of an accurate abutment impression, 
It is a trying procedure and taxes one’s ingenuity. In no other step is mis. 
interpretation so probable. What a boon it would be to have a simple, easy, 
accurate method for obtaining the impression of a tooth. 

The impression procedure currently used by the writer uses a low-heat, 
fine-grained compound confined in a carefully adapted copper band. Metieu- 
lous fitting, shaping, and trimming of the band are essential. 

Step No. 1.—A band is selected that fits fairly snugly on the preparation 
but does not bind—undersize is preferable to oversize, for the band ean be 
stretched. In trying the band and in taking the impression the band is always 
inserted and held with its long axis coinciding with that of the preparation. 
Fitting the band in one inclination and then taking the impression with the 
band held in another inclination defeats the usefulness of the fitting. 


Step No. 2.—The band is reshaped from a round cross-sectional form to that 
of the cross-sectional form of the gingival portion of the preparation. This is 
most easily done with a fully annealed band. 

Step No. 3—The gingival margin of the band is festooned by trimming it 
until it contacts the gingival tissue in its entire circumference simultaneously 
when the band is inserted parallel to the axis of the preparation. At this stage 
the band should slide to place easily on the tooth without binding and with a 
slight space between it and the gingival periphery of the preparation. It 
should slip between the free gum margin and the tooth. If it is too snug, it 
may be stretched; if it stands away at points, these portions may be crimped 
closer to the tooth. 

Step No. 4—A small layer of compound is seared to the inside of the gingi- 
val end of the band and seated on the tooth for a trial impression of the gin- 
gival margin. It is chilled slightly, removed, and examined. An imprint of 
the gingival margin should be visible. If it is not and the band was seated 
properly, it most likely indicates that the festooning of the band is incorrett. 
To correct the festooning further, the band is reduced at all edges where the 
impression of the margin of the tooth preparation is visible; do not trim where 
the margin cannot be seen. The impressioning and trimming is repeated until 
the complete tooth margin is visible in the trial impression. 

Step No. 5.—The band is filled with evenly softened compound and seated 
on the tooth. This step requires skill that can be developed only by experience. 
Seating of the band parallel to the axis of the preparation, control of excess 
compound by foreing it out ahead of the band, relief of pressure and excess 
material from the occlusal end of the band, avoidance of folds or wrinkles, 
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and complete seating of the band are all to be accomplished in one continuous 
deft movement. 

Step No. 6—The impression is cooled in place under pressure and without 
movement once the insertion stroke is completed. Sufficient time is allowed to 
ensure dissipation of heat from throughout the body of compound in the im- 
pression. 

Step No. 7—Removal of the impression must be by direct pull in line with 
the axis of the preparation. Any rocking, twisting, or tilting in withdrawing 
the impression will result in its distortion and a misfit crown. 

The impression when completed should be carefully checked for inaccur- 
acies in preparation, such as complete marginal registration, wrinkles, frac- 
tures, drawn surfaces, evidence of caleulus remaining on the tooth, and gin- 
gival tissue trapped within the band. 

Rarely is it impossible to distinguish the limits of a preparation. Cut or 
ground surfaces can be discerned from uncut surfaces in an accurate impres- 
sion even though in the same plane. If the impression is incomplete it should 
be discarded and another taken without hesitation. 


Once an accurate impression has been obtained, care must be taken to 
preserve the accuracy throughout the fabrication of the crown. Careless 
handling of the die, wax pattern, or casting may invalidate all effort expended 
in developing the accurate impression. 

The copper-plated die has proved superior to other types of dies. It re- 
quires less time to make than does the amalgam die and is less’suseeptible to 
loss of detail during handling. 


The cutting of a groove on the die 0.5 mm. below the margin of the prepa- 
ration and 0.5 mm. deep facilitates trimming of the margin in both the wax 
pattern and the casting. A large inverted cone bur (No. 39 or 40), pointed 
toward the gingival margin, may be used to cut this groove on the base of the 
die. The tendency for beginners using this technique is to eut too close to the 
margin and to try to work too accurately. The groove acts as a guide for the 
blade in trimming the gingival margin of the wax pattern and greatly simpli- 
fies this step. After the casting is seated on the die, the groove is again used 
to finish the gingival margin. By reversing the direction of approach of the 
bur, so that it points toward the base of the die, both casting and die are care- 
fully cut back to the exact margin of the preparation. This gives a perfection 
of fit to the margin limited only by the accuracy of the contributing steps. 
Disks, rubber wheels, and polishing agents are then used to finish the contour 
of the crown in harmony with the tenets outlined earlier in this paper. 


Full crowns constructed along these lines are tolerated well by mouth tis- 
sues and provide the safest possible protection for the tooth from dental caries. 


SUMMARY 


What is the place of the full crown in restorative dentistry? It is the 
foundation of good fixed bridgework. It is a restoration which, when properly 
used, completely restores a tooth by providing ideal occlusal, proximal, and 
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gingival relations, and the acme of protection to the tooth from caries. It has 
the greatest margin of tolerance of any restoration—full crowns constructed 
with the same degree of skill are less susceptible to failure than are three. 
quarter crowns or inlays. 

It is not the wish of the essayist to convey the opinion that the full crown 
should supersede all other types of retainers or individual tooth restorations, 
It is rather to indicate a more intelligent approach to the use of the full crown. 
A full appreciation of its merits and limitations by dentists and public alike 
will allay the misapprehensions so commonly encountered. The familiar al- 
lusion to infection commonly associated with crowns may be dispelled by ad- 
hering to the concepts of pulpal and gingival health. The complete protection 
afforded by the full crown is the safest and surest foundation upon whieh 
large and involved dental restorations may be built. Neither patient nor 
dentist should risk extensive replacements on inlays or three-quarter crowns 
in mouths where the caries frequency is high. 

The well-executed full crown is a restoration worthy of the confidence of 


both patient and dentist. 
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CAST CLASPS: THEIR USES, ADVANTAGES, AND DISADVANTAGES 


GitBert P, Smiru, D.D.S.,* New York, N. Y. 


HE subject of retainers for partial dentures is of interest to all prostho- 

dontists and requires careful consideration, study, and understanding. This 
discussion deals with the use of cast clasps, their advantages and disadvan- 
tages. The choice of retainers—cast clasps, wrought clasps, or precision at- 
tachments—is only one of a number of points to be considered in diagnosing 
and prescribing for a restorative case involving a partial denture. Wrought 
clasps, cast clasps, or precision attachments may be used effectively in most 
eases if all factors involved are understood and are properly provided for. 

Mouth health, tissue tolerance, condition of remaining teeth, occlusal re- 
lationships, adequate distribution of stresses and proper application of forces, 
as applied to denture design and construction, all have a direct bearing on the 
success and life expectancy of the restoration. The selection of a particular 
form of retention is only one of a number of problems involved in the planning 
of a removable partial restoration. 

In discussing this selection let it be assumed that the correct diagnosis has 
been made; that a removable partial denture is indicated; that the tissues of 
the mouth are in a healthy condition; and that the remaining teeth are ade- 
quately supported by alveolar bone and are in a healthy state. Also, it must 
be assumed that the partial denture is not an entity in itself but is part of the 
mouth reconstruction ; that reparative and preparatory work is usually neces- 
sary on a number of teeth; that occlusal relations should be studied and cor- 
rected ; and, finally, that a partial denture should be so designed as to preserve 
the health of the remaining teeth and supporting tissues and adequately re- 
store the missing teeth both as to appearance and as to function. 

The forees that will be applied to the denture and their effects are very 
important considerations in the design and construction of the partial denture. 
The problem in designing a partial denture is to provide for proper dissipation 
of the stresses applied to it during its use. These stresses may be divided into 
two types: those resisted by stabilization and those resisted by retention. 
Stabilization, as applied to partial dentures, defines the quality that resists 
stresses placed upon the denture by the biting and chewing pressure and the 
forces associated with closing of the jaws. Retention, as applied to partial 
dentures, defines the quality that resists the force of gravity, the. traction of 
adhesive foods, and the forces associated with opening of the mouth. The 
denture must be so stabilized and retained in position that it will prove ade- 
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quate in mastication and be an asset to the speech and appearance of the 
patient without having an injurious effect on the teeth and oral tissues. 


Adequate stabilization is the first consideration in partial denture design. 
Saddles and bases in close adaptation to the ridge and vault areas are prob- 
ably the chief means of stabilization in tissue-borne cases and are of secondary 
importance in tooth-borne partial dentures. Variations in impression and 
assemblage techniques are used to secure controlled distribution of pressure 
between the remaining teeth and the saddle areas. Contact against remaining 
teeth is the chief means of stabilization in tooth-borne cases and is also of 
considerable importance in tissue-borne cases. Contact against teeth may be 
obtained by saddle approximation, by extensions from saddles and lingual or 
palatal bars such as stabilizing fingers, by occlusal rests or lugs, by contact of 
approximating replacement teeth, and by clasps and attachments of various 
types. Thoughtful use of these devices in the design of a partial denture will 
ensure adequate stabilization. 

The importance of the occlusal rest or lug cannot be overemphasized. 
Upon it depends the proper distribution of stresses between the remaining 
teeth and the saddle areas. The occlusal rests maintain the proper relation 
between clasps and the teeth to which they are applied. By reciprocating the 
clasp action and by stabilizing the partial denture against vertical displace- 
ment toward the tissue, the occlusal rest ensures maintenance of the clasp 
function and prevents stripping of the gingival tissues by the clasp arms. 
Observation has shown that most partial denture failures have been due to 
improper and inadequate use of occlusal rests. The occlusal rest or its equiv- 
alent should be used in conjunction with all clasps. 

Once adequate stabilization is secured, retention of the partial denture 
does not present a serious problem. In most partial dentures two points of 
retention are sufficient. Retention is obtained by the use of either cast clasps, 
wrought clasps, or by precision attachments. <A clasp derives its retention by 
engaging an undereut on a remaining tooth. The clasp arm that engages the 
undercut should be sufficiently flexible to spring gently over the contour of 
the tooth during insertion and removal of the partial denture. It should be 
sufficiently rigid to prevent easy displacement of the denture after the denture 
has reached its seat. The arm should be passive and no tension should exist 
in it when the denture is seated. During insertion or withdrawal, the flexing 
clasp arm necessarily will exert a pressure against the tooth that will cause 
its movement unless proper reciprocation is provided. This may be accom- 
plished by opposing the flexing arm with a stabilizer that acts through the 
duration of the flexing stroke, or by a clasp arm that flexes simultaneously and 
with equal pressure—a difficult if not impossible feat. With the one-piece 
casting it is possible to design and construct a ease so that all contact to the 
lingual and proximal of the remaining teeth will be of a stabilizing nature 
and retentive points will be placed only on the buceal or labial of the support- 
ing teeth. Adherence to this plan of design has proved desirable because it 
greatly simplifies fitting and adjusting the partial denture. 
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Since circumferential clasps may be used for both stabilization and reten- 
tion, the means by which this clasp may meet both of these demands should 
be analyzed. These functions are delegated to different portions of the clasp. 
Stabilization requires rigidity—retention requires flexibility. Rigidity and un- 
dercuts do not harmonize. Flexibility and undercuts combine to make for 
retention. Stabilizing portions of clasps should be placed against surfaces 
practically parallel to the path of insertion of the partial denture, avoiding 
undereuts, while retentive portions should engage undercuts. Since connec- 
tors or tangs are usually rigid, the point of attachment of the circumferential 
clasp is stationary. This sector of the clasp, therefore, must be considered a 
stabilizing portion. It is usually on the mesiolingual or distolingual of the 
tooth, whichever is next to the edentulous space and is placed lingually to 
avoid interference with the setting of-replacement teeth. The lingual arm of 
the circumferential clasp is relatively short and will flex much less than the 
bueeal or labial arm. Its ability in most instances to engage an undercut is 
limited and therefore it is best suited for stabilization. To the longer labial 
or bueeal arm of the clasp falls the function of retention. 

The circumferential clasp is not desirable in many instances. Often it is 
not possible to obtain sufficient length of clasp arm to permit adequate flexion. 
Tipped and rotated teeth present problems in placing circumferential] clasps. 
Many times undercuts are so severe that circumferential clasp arms must be 
placed near the occlusal or incisal and are very unsightly and conspicuous. 
The use of the bar type of clasp as designed by Roach has overcome many of 
those objections because it permits greater length of clasp arm, the spanning 
of excessive undercuts, and the placing of clasp contacts in less conspicuous 
places. 

The surveyor is a great help in selecting the path of insertion so as to 
present the most favorable contours for clasping the teeth involved. The 
survey line developed by the surveyor locates surfaces suitable for stabiliza- 
tion and retention. Areas on the line or toward the occlusal may be used for 
stabilizing contacts. Areas between the survey line and the gingival cuff on 
sound enamel or on adequate restorations present suitable undereut surfaces 
for contact of the retentive portions of clasps. 

The amount of undereut to be engaged in each particular case is a vexing 
problem. Sinee the degree of undercut on the tooth and length and bulk of 
the clasp arm do vary, it is difficult to anticipate with accuracy the amount 
of flexibility to build into a clasp and the amount of undercut that it should 
engage. In general it is best to engage as little as is consistent with the de- 
sired retention. Clasp flexion should be held to a minimum; insertion and 
withdrawal should be gentle and easy. Clasps that go to place with a snap 
are too severe in action and invariably result in early loss of the teeth to which 
they are applied. 

It is an axiom that the contact of partial dentures with tooth structure 
be as limited as possible. Excessive contact leads to stagnation of mouth fluids, 
leealeification of enamel, and the development of caries. We have all seen 
the areas of decay under broad clasp arms, whether cast or wrought. Clasp 
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contacts should be held to a minimum, the rounded point contact being ideal. 
Full contact of circumferential clasp arms is not necessary. Clasps of this 
type may be formed so as to touch only at a few points and the remaining 
portions be so placed as to allow the sluicing of mouth fluids between the clasp 
and the enamel surface. The ‘‘Roach’’ designs for cast clasps lend themselves 
to the free sluicing of mouth fluids and minimal contact. 

The finish of clasp arms is important to both their function and: ease of 
cleansing. The smoothly contoured and highly polished clasp lends itself to 
proper care by the patient. The clasp arm that is evenly tapered throughout 
its length and has no irregularities flexes more evenly and is less likely to fail 
at any point. 

In discussing the advantages and disadvantages of cast clasps and other 
retainers, let us assume that all are made with equal skill and discernment. 
Each of the three types of retainers could probably be used properly in any 
given case provided all requirements of function, aesthetics, oral hygiene, and 
economics are met. The cast clasp satisfies the requirements of stabilization 
and retention. It is versatile in design and adaptable. It is not as flexible 
as the wrought clasp but in general it is a better stabilizer. The light round 
wire clasp alone will not give adequate stabilization and definitely requires 
auxiliary stabilization. The cast clasp is probably inferior to the precision 
attachment as a stabilizer and also from the aesthetic viewpoint. The prefer- 
ence in respect to aesthetics between the cast and wrought clasp is debatable 
but, in general, skillful design can overcome most objections. The cast clasp 
ean be extended under the lips in many cases so that only the terminal end 
of the clasp projects into view. 

Cast clasps properly designed and finished can be readily cleansed and 
maintained in a hygienic condition. 

Economically, east clasps and particularly the one-piece castings meet the 
need of the patient very satisfactorily. The one-piece casting lends itself to 
a well-controlled technique where results are assured when carried out by 
hands of average ability. Using either wrought clasps or precision attach- 
ments, a denture of equal quality is more difficult to obtain because the as- 
semblage and soldering necessarily introduce hazards not found in the easting 
process. The initial cost of precision attachments and the technical skill in- 
volved place them beyond the reach of the majority of patients. 

Experiences in the undergraduate dental clinic at Columbia University 
may be of interest. For a number of years all partial dentures were assembled 
wrought wire cases. Technical procedures performed by students were checked 
as carefully as practical but, unquestionably, soldered joints were often over- 
fused, resulting in an alloying of the solder into the clasp metal which de 
stroyed the wrought structure of the wire. Outwardly these soldered joints 
appeared satisfactory, but in varying lengths of time these cases returned with 
the clasp arms broken and occlusal rests missing. The repairs were mally, 
remakes continual, and tooth and tissue impairment were marked. 

In an effort to remedy this situation, partials are now constructed on the 
basis of the one-piece casting where there is little possibility for structural 
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flaws in a completed denture. The repair problem has been practically elimi- 
nated and, most happily, the periodic checkups show that the supporting teeth 
and tissues are in better condition than they were with the wrought wire 
technique. 

The clinical experience referred to approximates private practice in many 
respects. The one-piece casting lends itself to private practice and the poten- 
tialities of the average operator in his own laboratory. Its cost is not suffi- 
ciently higher than that of wrought construction to place it beyond the means 
of the average patient, but it does represent enough of a saving to permit its 
use more universally than precision attachments. The cast technique, through 
eareful use of the surveyor, permits accurate control of stabilizing and retain- 
ing portions of the partial denture and a flexibility in design. Elimination of 
soldering and assemblage technique procedures simplifies construction and 
reduces the probability of technical errors. Subsequent service required by 
the patient is held to a minimum and the injurious effects on the supporting 
tissues due to structural failure are diminished. Unfortunately, the cast tech- 
nique, like all others, has the disadvantage of being subject to abuse. Massive, 
broad, poorly finished clasps engaging excessive undercuts are examples of 
a violation of principle rather than a fault. 

The cast clasp in the one-piece casting may not represent the ultimate 
ideal in denture design but it is a practical answer to the demand for a struc- 
turally efficient, technically simple, and economically available type of partial 
denture construction. 
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ADAMANTOBLASTOMA 
Review oF TWENTY-ONE CASES 
NATHANIEL Rattner, D.D.S., NEw York, N. Y. 


HE recently intensified research in the field of malignant and benign 

tumors makes appropriate a re-examination of the related and almost ex- 
clusively dental condition known as adamantoblastoma. This article is to be 
a review of twenty-one cases seen in the Vanderbilt Clinic and Presbyterian 
Hospital of New York City and, in addition, a review of some of the literature 
on the subject. It is meant to be a classification and a summary of the cases 
reviewed plus an analysis of the existing literature. 

There are many names in usage today for this particular condition. Most 
of these names are derived from the Greek, and attempt to give an idea of the 
histology, morphology, and origin of the tumor. The most common terminol- 
ogy includes the following: 

Adamantinoma or adamantoma, meaning a tumor composed of adamantine 
or hard, calcified structures. This, since the tuntor is not composed of such 
tissue, is a misnomer. However, it seems to be one of the most popular terms 
in the literature for this neoplasm. 

Ameloblastoma or enameloblastoma, meaning a tumor of or from enamel- 
forming eells. This is generally a better term, although it is still not a true 
morphologic picture since this type of cell is not the typical cell of the tumor. 

Adamantoblastoma or adamantinoblastoma, suggested by Thoma,’ is, to 
date, the most accurate name for this condition, according to histologic and 
morphologic characteristics and the possible origin. The only disadvantage 
to this term is the lengthy and unwieldy nature of it, a fault common to many 
medical terms. 

There are many other names which refer more to specific and comparatively 
rare types within this tumor category, such as cystadenoma, cystadenoma 
adamantinum, cystosarcoma, adamantosarcoma, adamantocarcinoma, adeno- 
carcinoma, epithelioma adamantinum, fibroadamantoblastoma, adamanto-odon- 
toma, and epithelial odontoma. 

In addition, there are some names, such as multilocular cyst, follicular 
eyst, and dentigerous cyst, which do not show anything about the microscopi¢ 
picture or the origin of the tumor. They merely describe the condition from a 
morphologic viewpoint. 

Just as there are many names for this condition, so there are varying 
definitions. Cahn? states that it is an epithelial neoplasm that occurs within 
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the body of the jawbones. Its growth is invasive and it excavates the sur- 
rounding bone. Padgett* calls it a benign tumor with locally invasive charac- 
teristics and a tendency to cystic degeneration. Boyd‘ classifies it as a variety 
of odontoma arising from enamel-forming cells. Zegarelli® defines it as a 
tumor which arises from the embryonal epithelial cells of the enamel organ. 
There are many other definitions in the literature, but the majority fit into 
the pattern of the four quoted above. 

There is much difference of opinion about the degree of malignancy, but 
the conclusions of most of the investigators agree upon the characteristics of 
local infiltration and the tendency toward cystic degeneration. 

The origin of this tumor is also much in dispute, with several plausible 
theories. Thoma’ lists five different possibilities of pathogenesis. 


1. Genetie disturbance of the enamel organ, or the tissue forming it. 

2. Cell rests (embryonal) of the enamel organ, either during tooth de- 
velopment or later. 

3. The epithelium of odontogenic cysts. 

4. The surface epithelium covering the jaw. 

5. Displaced epithelium in other parts of the body. 

Boyd,‘ Zegarelli,” Prinz and Greenbaum,® Hampp,’ and Wallace and 
Kemp,* seem to favor the theory that the neoplasm originates from the enamel 
organ or some part thereof. Zegarelli, in a study conducted with the Slye 
stock of experimental mice, states specifically that the tumor originates from 
the outer epithelial layer of the enamel organ. He used mice and thereby was 
able to obtain his specimens from sections of entire heads. With these, he was 
able to show a great deal more about the infiltrative qualities and the origin 
of these tumors than had previously been possible through the use of biopsies 
and sections obtained from human beings. The others state merely that it 
seems to originate from the enamel organ, without attempting to differentiate 
any of the several possible sites. 

Since the recognition by Malassez in 1885 of the presence of epithelial 
rests or debris in the alveolus, remaining behind from the embryonal dental 
lamina, the pathogenesis of most of the odontogenic aberrations has been at- 
tributed to this. This situation seems to hold true for the adamantoblastoma, 
particularly in the foreign literature. Bauer,® Hankey,’® Michlin,’! McFarland 
and Patterson,’* Kronfeld,’* and Waldron" adhere to this theory. 


Bauer,® however, adds to the epithelial debris of Malassez the statement 
that activity of the tooth germ also plays a part in the origin. Kronfeld** and 
Waldron® state that it is not essential whether the tumor originates from the 
tooth germ, the oral epithelium, epithelial debris, or the dental lamina, but, 
rather, the essential point is that the histologic picture is very similar and 
analogous to the early stages of tooth development. Therefore, the important 
feature is the stage at which the tooth-forming tissue becomes abnormal, 
tather than the point from which it originates. 

Cahn,** although he does not state that all adamantoblastomas arise from 
the epithelium of odontogenic cysts, describes cases of apparently complete 
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removal of an innocuous cyst which later recurred as an adamantoblastoma, 
Upon microscopic examination, mural excrescences were found on the walls 
of seemingly harmless cysts. These proliferations were discovered to be ada. 
mantine in nature. Hankey’ describes a case where most of the cyst wall was 
lined with typical squamous epithelium, but parts of it showed basal cells in. 
filtrating the fibrous wall, indicative of adamantoblastoma. Carpenter and 
Thoma” describe a case of a radicular cyst with minute adjacent cysts. In 
view of the radiographic picture, the surrounding bone was removed, showing 
various stages of epithelial development, reaching a true adamantoblastomiec 
appearance in the marrow spaces. Schroff'* describes a case where a follicular 
cyst occurs with a solid adamantoblastoma a very short distance away. 

Colyer and Sprawson’® state that the neoplasm is derived from the basal- 
cell layer of oral epithelium and classify the tumor among the rodent-uleer 
type of basal-cell carcinoma. 

Griffin,” although he does not seem to endorse any particular theory, 
states that the important thing in the origin of adamantoblastoma is the poten- 
tial of the cell involved. It is only a precursor or atavistic form of the enamel 
epithelium that could give rise to the many types of cells known to occur in 
these neoplasms. 

Because the tumor is a comparatively slow-growing neoplasm and is very 
rarely discovered in its early stages, very little has been done to determine the 
exciting cause or the etiology of this condition. Its relative rarity and the 
fact that the neoplasm has existed for some time before it is seen by the clini- 
cian make this almost an impossible task. However, in the history of many 
of these growths, there is often an incident of trauma, irritation, or infection. 
McFarland and Patterson’? and Prinz and Greenbaum*® discuss the possibility 
of irritation as a causative factor. Kimm and Baranoff™* mention trauma, in- 
fection, or continued irritation. Padgett*® states that trauma, tooth retention, 
and infection may play a part in the onset of the neoplasm, but that there is 
no proof of this. Robinson?? mentions the possibility of irritation and/or 
dietary disturbance as etiologic factors. In the cases discussed in this paper, 
a number of them give a history of the appearance of the tumor shortly after 
an extraction. 

From a clinical standpoint, according to Robinson?* and Kronfeld,** there 
are two types, the solid and the cystic, with an intermediate form combining 
the features of both. Cahn? divides the cystic type into monocystic and poly- 
cystic varieties. 

As stated before, there is much difference of opinion as to the malignancy 
of this growth, but most men agree that it is locally invasive. Thoma’ states 
‘‘With the exception of a few atypical cases, the soft tissue is not involved, 
even though the tumor is very large or exists for a long time.’’ Padgett* states 
that infiltration of soft tissues is quite rare. These statements, however, do not 
agree with the findings in the twenty-one cases herein reported, since five of 
these cases involved the buccal soft tissues. In view of this high percentage, 
it would seem to be more common than is generally felt. Bloodgood*™ reports 
twelve cases, of which four appeared as epulides outside the bony shell. 
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The incidence of inflammation is also controversial. Bernier®® feels that 
the inflammatory reaction within the tumor is almost a constant occurrence. 
Several investigators disclaim the presence of inflammation and many others 
feel that any such reaction is due to a secondary infection, which is a common 
complication. 

Still another controversial question is the occurrence of calcified material, 
enamel, dentine, or cementum in the tumor. Kronfeld** and Robinson” feel 
that enamel or dentine are never found, although some calcification may be 
present. Bauer® and von Siegmund** state that the existence of a calcified 
mass in the tumor puts it into the odontoma class. However, Hampp’ reports 
a case containing a thin layer of enamel deposited in close proximity to par- 
tially calcified osteoid-like mesenchymal tissue, and Kemper and Root?’ re- 
port another case in which two conglomerate masses of calcified tissue, con- 
taining what appeared to be the crowns of unerupted premolars and perma- 
nent molars, surrounded by an adamantoblastomiec type of tissue, are present. 
Field and Ackerman*® report still another case of calcification resembling 
dentine. There is, of course, an excellent possibility that these cases represent 
a type of mixed tumor, that is, odonto-adamantoblastoma, an entity reported 
in the literature. 

The question of malignancy is admitted by practically all the investiga- 
tors. However, many call the growth essentially benign, with only a small 
percentage turning malignant. The local invasive qualities of the neoplasm 
are generally agreed upon. Kotanyi*® states that 5 per cent become malignant, 
growing destructively and producing metastases. Goodsell*®® classifies the tu- 
mor as malignant, but states that it never metastasizes through the lymphatic 
system. In view of several cases listed in the literature and one case seen 
at the Vanderbilt Clinic, this hypothesis would seem erroneous. Simmons* 
cites a case with metastases in the glands of the neck and in the lungs. 
Padgett® states that metastases to the lymph nodes are rare, but do occur. In 
one of the cases under observation at present in the Vanderbilt Clinic, the 
patient presents a large primary adamantoblastoma of the mandible with a 
left submaxillary lymph gland, which demonstrated, upon aspiration, cystic 
fluid containing cholesterol. Although no biopsy was done upon the glandu- 
lar tissue, in view of the advanced age and condition of the patient, this was 
considered presumptive evidence of a metastasis to the gland. 


The most common places for metastases appear to be the lymph glands 
of the neck and the lungs. Oinoue*? reports a case of lung metastases re- 
sembling carcinoma from a primary adamantoblastoma of the mandible. In 
addition, there were calcium deposits found in the lungs, liver, heart, kidney, 
and spleen attributed to the destructive process in the bone. 


Local malignancy is demonstrated, first, by the invasive nature of the 
neoplasm, and, second, by the high percentage of recurrences. Moore** re- 
ports a case where eight recurrences developed within seven years, even after 
4 resection had been done. The recurrences, in a large percentage of cases, 
are attributed to incomplete removal of the growth. Cahn" has a theory of 
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the mural excrescences on the walls of cysts dropping into the cavity during 
the removal. Following this, a more solid type of adamantoblastoma develops, 
Logsdon™ agrees with Cahn, adding the statement that most recurrences oe. 
cur due to improper treatment. 

According to Brown,* the destruction of bone by the cystic type oceurs 
by erosion, while the destruction by the solid type is invasive as well as 
erosive. Cahn? holds that the adamantoblastoma starts as a solid nidus of 
epithelial cells which undergo degenerative changes as they proliferate. The 
fluid distorts the cells into spindle and stellate shapes. Robinson?® states that 
the various types seem to represent different stages in the transition of the 
tumor from solid to cystic structure. Bauer® states that the development of 
the cyst is caused by a degenerative process inside the epithelial strands or, 
infrequently, in the connective tissue stroma, plus the secretion from cylin- 
drical cells into the inner cavity. Robinson and Wallace* report a ease of a 
solid adamantoblastoma which degenerated to a eystice type. 

It is generally agreed that the solid type is a more malignant form than 
the cystic type. The recurrent form is usually somewhat more solid than the 
original growth, and presents, thereby, a more malignant picture. Since the 
usual type of change in this neoplasm is that of cystic degeneration, one could 
conjecture that continued incomplete removal would be an irritating factor 
and a rather dangerous one due to the possibility of inciting malignant changes. 

The gross pathology of the adamantoblastoma is quite varied. Zegarelli® 
states that this neoplasm may take many forms, ineluding the so-called harm- 
lessly benign odontogenic cysts. In his studies, numerous monocystic types 
were found, many simple follicular or dentigerous and many others with 
adamantoblastic tendencies. In addition, there have appeared in the litera- 
ture, many similar cases in human tissue. From this one may conclude that 
the odontogenic cyst is often a precursor of the adamantoblastoma. The ap- 
pearance of the growth varies from a solid, meaty mass to a thin, cystic mem- 
brane, usually enclosed by a thin, bony wall. The cysts are filled with a yel- 
lowish or reddish fluid varying in consistency from a serous to a mucous type. 
There is usually a certain amount of cellular debris, mostly epithelial, and, 
often, cholesterol particles. Bony and fibrous trabeculae are very often found. 

Likewise, the microscopic picture or histopathology of adamantoblastoma 
appears in many forms. There are seven common types, plus several other 
specific mixed types known to have occurred. The so-called pure type, his- 
tologicaliy, may contain one or more of three basic types of epithelial cells. 
Often it combines all of them. The squamous cell, the stellate or polygonal 
cell, and the basal cell are represented. In the solid type, there is also a con- 
nective tissue stroma, usually fibroblastic in nature. However, as stated above, 
there are numerous variations, which, according to Thoma, include the fol- 
lowing main types: 

The epithelioma type, which contains epithelial cells showing very little 
tendency to differentiate, growing in cords or strands in a loose fibrous stroma 
and generally forming a solid tumor which infiltrates. 
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The stellate type, in which the majority of cells are stellate shaped, as 
seen in the developed enamel organ. These cells may grow in sheaths or in 
small follicles surrounded by cuboidal cells. 

The ameloblastie type which consists of lobes or follicles such as are found 
in the third stage of development of the tooth germ. These follicles contain 
eylindrical cells at the periphery, stellate-shaped cells in the center, and in- 
different-shaped cells in between. 

The acanthoma type in which squamous or prickle cells are quite common 
and which also has a tendency to form epithelial pearls. This is close to a 
earcinoma. 

The adenoma type in which the epithelium tends toward glandular struce- 
ture and arrangement. 

The melanotie type containing, in addition to the typical cellular forma- 
tions, a stroma which shows poorly defined chains of epithelial cells contain- 
ing pigment. 

The hemangiotiec type in which there are large blood-filled spaces sur- 
rounded by epithelial tissue, with erythrocytes replacing the stroma. 

In addition to these, there are others such as the odonto-adamantoblastoma, 
the adamantocarcinoma, the adamantosarcoma and other such mixed tumors. 

The final diagnosis of this condition depends entirely upon a biopsy and 
the resultant histologic examination. However, there are numerous clinical 
aids to this which are not, in themselves, conclusive. The objective symptoms 
of the patient are sometimes helpful. Most commonly, a slow-growing swell- 
ing is the only symptom the patient presents, but sometimes pain, numbness 
and/or looseness of the involved teeth are the chief complaint. The history 
and general appearance of the mouth are also of value. Occasionally there 
is a parchmentlike crepitation in the bone of the involved area. The fact that 
lymphadenopathy is rarely present aids in a differential diagnosis. Roent- 
genographie examination is also of value, although Winter* states that it is 
difficult to differentiate between this condition, benign giant-cell tumor of cen- 
tral origin, and osteitis fibrosa cystica. In the monocystiec type, the fact that 
the adamantoblastoma erodes the roots of adjoining teeth, while the follicular 
eyst displaces them, is an important aid. In addition, the monocystie type 
may have an irregular outline. Aspiration of the cyst contents is not a very 
satisfactory diagnostic procedure in this condition. 

Microscopie examination is considered the best means of diagnosing this 
condition and is relied upon for the final diagnosis. However, Churchill*®* 
infers that many so-called monocystic adamantoblastomas are, in reality, atyp- 
ical dentigerous cysts. He maintains that he has never seen blood vessels in 
the cellular walls of a true adamantoblastoma, whereas they are present in the 
walls of a dentigerous cyst. In view of all the literature showing the relation 
between the two conditions, this seems to be a rather fine distinction. 

The prognosis of this neoplasm must necessarily be restricted to each in- 
dividual case since, as has been shown, there are so many different variations. 
However, unless malignant changes have taken place, the prognosis is favor- 
able in most eases. 
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Adamantoblastomas have been known to occur in several other places 
outside of the mandible and maxilla. The most common of these is the hypo. 
physeo-pharyngeal duct and the hypophysis cerebri. Drummond*® describes 
a typical case and states that paradental debris is often found in this area, 
The next most common area is that of the tibia. Baker and Hawksley“ report 
one case, and Wolfort and Sloane*’ report two, in addition to reviewing all 
known cases to that date. Oddly enough, all these cases give a history of 
trauma as an exciting cause. Other cases have been reported in the ovary, 
the pharynx, the sacral region, the gingiva, and the upper lip, not connected 
with the jaws. 

The incidence of adamantoblastoma is a subject which, in itself, would 
require so many special facilities that it is almost impossible to arrive at any 
truly conclusive findings. However, many specific points within the main sub- 
ject are discussed in the literature and, therefore, should be reviewed. Robin- 
son,”* in a summary of three hundred and seventy-nine cases, states that the 
average age at the time of discovery is 30.1 years. McFarland and Patter- 
son,’* in a review of one hundred and ninety-six cases, although they do not 
give the average age at the time of discovery, state that the average duration 
is about seven years and the age at the time of operation is 40 years, thereby 
making 33 years the average age at the onset of the tumor. Kimm and 
Baranoff,”* reporting twenty-six cases, state that the average age for the be- 
ginning of the neoplasm is 31.1 years, but it may be somewhat lower. All the 
studies state that it is more common in the mandible in a ratio of approxi- 
mately 5 to 1. Although there seem to be no statistics about this feature, 
Whitlock* states, through observation, that the cystic type is more common 
in the mandible, while the solid type is more common in the maxilla. Padgett’ 
states that adamantoblastomas in the maxilla tend to be more solid and more 
dangerous because of this and also because of their relative situation. Me- 
Farland and Patterson’? claim this condition is more common in the female, 
but most of the others are on the opposite side. This question, however, seems 
to be one of thoSe about which little can be done. 

Regarding malignancy, the consensus of opinion is that 2 to 5 per cent 
of all known cases become truly malignant. Kotanyi,** in a study of twenty- 
six cases, arrives at the figure of 3.8 per cent, close enough to that general 
figure so as not to be significant. He does state, however, that 8.89 per cent 
of all benign tumors of the jaw are adamantoblastomas. 

The treatment of adamantoblastoma is divided into two main categories: 
the radical and the conservative methods of treatment. Both methods require 
a certain amount of surgery, since it is generally agreed that roentgen-ray or 
radium therapy alone is of questionable value. 

The radical operation consists of a complete or partial resection depend- 
ing upon the size of the tumor and the possible involvement of the surrounding 
tissues. Barr** recommends radical treatment, since the literature is full of 
recurrences of the tumor following conservative removal of the primary growth. 
Carpenter and Thoma” advance the theory that cyst walls, even after pro- 
longed existence, produce changes in their epithelial linings which may tend 
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toward infiltration. This, they conclude, is a definite argument against the 
Partsch operation even in simple odontogenic cysts. Many others, such as 
Prinz and Greenbaum,*® Padgett,’ and McFarland and Patterson,” speak of a 
complete radical resection as the treatment of choice. Brown** describes an 
interesting resection of the ramus, condyle, and part of the body of a mandible 
removed through an intraoral incision. 


The conservative treatment of adamantoblastoma consists of a simple 
Partsch-type operation if the neoplasm is of the monocystie variety and a 
thorough curettage if the condition is polycystic or solid. This particular type 
of treatment is advanced mainly by the students of Pichler in Vienna. Kotanyi** 
states that the resection of a jaw is too radical a treatment for this tumor, 
stating that a good degree of success is arrived at by conservative methods 
plus radium and x-ray postoperative therapy. Michlin,"' another student of 
the same school, claims success by the same methods. Parker,*® in a personal 
interview, stated that he has been able to control a case for over thirty years 
simply by curetting the mass periodically and thereby retaining the patient’s 
mandible with full function and no discomfort. 


Penhale,*® Waldron,’* and Schaefer and Penhale* all write of the use of 
electrical or chemical cauterization following the excision of the tumor, claim- 
ing excellent results. Logsdon** claims that the lesion is radioresistant, but 
cauterization is effective. Winter*’ feels that radiotherapy is of questionable 
value. There have, however, been several cases quoted in the literature where 
radio- or x-ray therapy seemed to be useful. The Pichler treatment relies 
upon radium to prevent the possibility of a reeurrence. Thoma’ and Cahn" 
both feel it is a valuable adjunct. Perino*® reports a successful case result 
following x-ray and radium therapy, and Adcock*® reports one of his eases of 
a glandular type which gave a good therapeutic result from roentgen-ray 
therapy, alone. The success of this variety of treatments probably stems from 
the fact that there is such a variation in the forms this neoplasm may take. 
The theory may be advanced that some forms may be more readily adaptable 
to a particular method of treatment than are other types, all of which come 
under the general classification of adamantoblastoma. 


In order to make the study of the twenty-one cases reviewed in this paper 
more easily interpreted, I have condensed all the salient features into two 
tables. Since most of the cases follow a similar pattern, I shall give only 
three of the case reports, the remainder of which may be interpreted in Tables 
I and IT. 

CASE REPORTS 


Case 5.—In July, 1945, the patient, a Negro female, aged 35 years, first 
felt pain in the posterior right mandibular area. The teeth in this area had 
long since been removed. <A partial denture was made in 1944, after which 
the pain began. About a month after the pain first appeared, she developed 
aswelling in that area. This was quite painful, but not continuous. 


An operation, which consisted of an excision of a large monocystic sac, 
was performed in January, 1946. Microscopic examination showed the cyst 
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TABLE IT 


Sex: 
Male 
Female 
Race: 
White 
Negro 
Yellow 
Average age at discovery 32.7 years 
Average duration 7.9 years 
Location: 
Mandible 
Left 
Right 
Maxilla 
Number involving soft tissue 
Type: 
Cystic 
Solid 
Both 


to be an adamantoblastoma of the right mandible with adenomatous meta- 
plasia. X-rays, taken eight months following the operation, showed partial 
regeneration of bone, but it is too early to rule out a possible recurrence. 


Case 12—In August, 1929, the patient, a white female, aged 30 years, was 
operated on for a paradental cyst which was excised. One year later, the left 
ramus was removed with a diagnosis of adamantoblastoma. In 1935, a biopsy 
of the left parotid region showed recurrent involvement. In 1938, a radical 
resection of the left mandible, buccal, and malar regions was performed. In 
1940, two nodules in the mucobuceal fold opposite the left tuberosity were 
removed and, to date, there is no evidence of further recurrence. 


Case 17.—In August, 1943, a Chinese male, aged 28, presented himself 
with a fairly large, painless swelling in the left posterior mandibular area and 
parotid region. He gave a history of four previous excisions, two intraoral 
and two extraoral, spaced through a period of five years. Although a biopsy 
was said to have been done, there was no diagnosis, other than multilocular 
cyst, given. A resection of the ramus of the left mandible and a large portion 
of the parotid gland and surrounding soft tissue was performed. To date 
there has been no sign of a recurrence. Plastic operations were performed 
to restore facial contours, with good results. 


There are many features of a number of these cases which are very diffi- 
cult to put into table form. For instance, most of the neoplasms labeled cystic 
are in reality partially solid, but, for the sake of brevity, were not marked so. 
Where ‘‘both’’ appears in the table, the tumor was about half solid, half cystic, 
and where the type is called solid, it means that the mass was mostly solid. 

In several of the cases there are unusual features which should be noted. 

ifteen cases had some sort of history of trauma or continued irritation. 
Several gave a history of a paradental cyst having been removed in the area 
of the neoplasm. Five of the tumors involved the soft tissues. Cases 7 and 8 
both showed some mitotic figures. Case 21 has a metastatic involvement of the 
left submaxillary lymph gland. In all cases except one, where a resection was 
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done, there were no further recurrences, and in most cases where an excision 
or a curettage was performed, the tumor recurred. Case 2 refused treatment 
and case 21, because of her advanced age and condition, is not considered a 
good operative risk, so the treatment consists merely of maintaining drainage. 


SUMMARY AND CONCLUSIONS 


Adamantoblastoma is an epithelial neoplasm which is locally invasive, 
erodes the surrounding bone, tends to recur, and has a tendency toward cystic 
degeneration. The origin is still in dispute but the more recent investigations 
seem to favor the enamel organ as the source. Little is known regarding the 
etiology of this tumor, although several men discuss the possibility of irrita- 
tion, trauma, infection, and/or the paradental cyst being an exciting factor, 
The fact that fifteen of the twenty-one cases studied in this paper present such 
a history is of significance. There is a possibility that the other six cases may 
also have such a history, but the case reports were either inadequate or un- 
avoidable in these instances. 

Clinically, there are two types, the cystic and the solid, with varying de- 
grees of intermediate forms combining both. Most of the neoplasms fall into 
the intermediate category. From the histologic viewpoint, there are many 
variations, ranging from something very similar to the simple paradental eyst 
to a type which is almost a basal-cell epithelioma. In addition, there are mixed 
types which may or may not be malignant. The question of malignancy is 
still controversial, but most investigators agree that approximately 2 to 5 per 
cent become truly malignant, adding to the usual characteristics of local inva- 
siveness and tendency to recur, the appearance of metastases and rapid growth 
evidenced by mitotic figures. This is borne out by the fact that forty recur- 
rences were noted in the twenty-one cases studied, with a probability of still 
more in the future. In one instance, there was presumptive evidence of metas- 
tasis and still another may have metastases. Two cases showed a few mitotic 
figures in the cells. 

An interesting fact in this study was the abnormally high ratio of man- 
dibular tumors as compared with those in the maxilla. Twenty cases occurred 
in the mandible and the only case involving the maxilla was of a mixed type 
which made the diagnosis questionable. The average ratio in most studies was 
about 5 or 6 to 1. 

Both the radical and the conservative methods of treatment have been 
utilized in this study. Many of the excisions and curettages were done out- 
side of this institution before the patient was treated here. In almost every 
ease where the conservative method was used, the tumor recurred, while in 
every case except one where a complete resection was done, there was no re 
currence. Five of the conservatively treated cases have not recurred to date, 
but the last operation in all of these was too recent to rule out the possibility 
of a recurrence. These results seemingly favor the radical form of therapy. 
However, those operators using the conservative method state that, despite 
the chance of recurrence, this treatment retains the jaw, thereby allowing full 
function to remain. 
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This statement, however, does not take into consideration the fact that 
the tumor is locally malignant, although it is not ordinarily systemic. In its 
eommon form, it already possesses three of the characteristics of a malignant 
condition: namely, the tendency to recur, local invasiveness, and destructive 
growth. It lacks the characteristics of rapid growth and ability to metastasize. 
The more solid the tumor, the more prone it is to develop the two latter 
tendencies. The solid neoplasm generally is an epithelioma or acanthoma type 
or tends toward a mixed type of a malignant nature. From a close study of 
the histologic reports of the case histories in this paper, it has been observed 
that the recurrence of the neoplasm is usually more solid than the original 
form and tends to become more and more solid after each recurrence, thereby 
becoming more and more malignant. The usual course of this tumor is one of 
cystic degeneration. The solid nidus of cells with which the mass begins 
proliferate and infiltrate the surrounding bone. At the same time, a fluid is 
secreted by these cells and cyst formation occurs. The recurrent form of this 
neoplasm, while it reacts in the same manner, does so to a lesser degree, ap- 
parently, since it is more solid than the original form. The fact that surgical 
interference produces a more malignant aberration, when it recurs, constitutes 
the most important argument against the use of the conservative method of 
treatment, and makes the radical resection the treatment of choice. 
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INTERDENTAL TISSUE RESECTION: AN EXPERIMENTAL STUDY 
OF A SURGICAL TECHNIQUE WHICH AIDS IN REPAIR 
OF THE PERIODONTAL TISSUES TO THEIR 
ORIGINAL CONTOUR AND FUNCTION 


FRANK E. Breuses, D.D.S., New York, N. Y. 


ONSERVATIVE periodontal treatment is considered by some’* as the 
® method of choice for eradicating periodontosis. There are others* ° who 
maintain that in order to eliminate the disease radical periodontal surgery is 
required. 

Some periodontists, who adhere mainly to conservatism in the treatment 
of periodontosis, deem it unessential that the measurable periodontal pocket 
need always be reduced after treatment, because it is believed that the re- 
maining pocket is harmless provided no inflammation is present. This recom- 
mendation is also made because it is considered that aesthetics suffers and 
sensitivity occurs when periodontal surgery is used for reducing the pocket. 

Those operators who favor surgical techniques only do so because they 
are of the opinion that reattachment cannot take place and therefore advo- 
cate some form of surgery for convenience in the removal of the gingival tis- 
sue overlying the periodontal pocket. 

It is deemed desirable to remove all periodontal pockets around the teeth 
even after cessation of bleeding and suppuration because the remaining meas- 
urable pocket harbors bacteria and inflammatory cells which might be a factor 
in deepening the pockets. Furthermore, the remaining soft tissue wall of the 
pocket contributes nothing to the support of the tooth involved. 

It has been reported that, on the basis of clinical and histologic observa- 
tions, some periodontal pockets might become reattached after conservative 
treatment® while others will remain after such care. The logical inference 
then, where closure of the pocket has not been achieved, would be the use of 
a more radical technique, even though in some instances the roots of the teeth 
might become exposed and leave an unaesthetic operated area. 

It may be concluded that whatever the method for treating periodontal 
pockets, the ideal result would be the elimination of the pockets and, at the 
same time, retention of the contour and height of the gingival] tissue. Bearing 
this in mind, a surgical method was devised and will be referred to as ‘‘inter- 
dental resection.’’ A controlled study was set up to compare the respective 
values of this method with conservative treatment as related to (1) ability to 
eradicate the periodontal pocket, and (2) the ability of each technique to bring 
about gingival tissue repair and function. 


From the Division of Periodontology, School of Dental and Oral Surgery of the Faculty 
of Mecicine, Columbia University. 
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COMPARISON OF INTERDENTAL RESECTION AND CONSERVATIVE TREATMENT 


Method.—Patients were selected for this study from those who presented 
themselves for periodontal care in the Periodontia Clinic, Columbia University, 
School of Dental and Oral Surgery of the Faculty of Medicine. The require. 
ment for acceptance was the presence of periodontal pockets of 5 mm. or more 
in depth on the proximal* surfaces of the anterior and bicuspid teeth and the 
presence of intact gingival interdental papillae. The pockets were recorded 
by a modified Box periodontal millimeter probe, modified by the writer (Fig, 
4). Neither age nor sex influenced choice of patients. Table I shows the age 
and sex range. The anterior and bicuspid region was chosen because of con- 
venience in photography. Kodachrome pictures were taken prior to any treat- 
ment, two weeks after conservative treatment, and at the end of the study. 


Fig. 1.—The first step in the interdental resection technique is the placing of the point 
of the scalpel on the alveolar gingiva about 5 mm. apically from the crest of the interdental 
papilla at approximately a 45° angle. 

Fig. 2.—The second step is the plunging of the instrument apically which is then moved 
= _———_ and distal direction to form an arc on lingual and buccal surfaces of the alveolar 

ngiva. 
Fig. 3.—Final step is the removal of the wedge-shaped mass of interdental tissue formed 
by the incisions. An interdental socket is formed, as in Fig. 3 


TABLE I, CHANGES IN DEPTH OF PERIODONTAL POCKETS BY INTERDENTAL 
RESECTION AND BY CONSERVATIVE TREATMENT 


INTERDENTAL | CONSERVATIVE 
POCKETS RESECTION TREATMENT 


Number of 105 
Average depth pretreatment 6.3 mm, 
Average depth postoperative 2.6 mm. 
Average decrease in millimeters 3.7 mm, 
Percentage of pockets showing (a) decrease 100 
(b) no change 0 
Sex: 12 females and 4 males 
Age range: 28 to 45 years 


*The interdental resection technique is intended for treatment of periodontal pockets oP 
the proximal surfaces of the teeth. 
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A total of two hundred and nineteen pockets were treated in sixteen pa- 
tients. One hundred and five of these pockets were operated on by means of 
interdental resection; the average depth of these pockets was 6.3 mm. These 
are called the experimental areas. The remaining one hundred and fourteen 
pockets were used as controls; the average depth of these pockets was 5.7 mm. 


Fig. 4.—Periodontal millimeter probe. The numbers 4, 6, and 8 are stamped on both sides of 
the instrument. 


Fig. 5.—Friedman surgical knives numbers one and two. 


After the pretreatment photographs were taken, the periodontal pockets 
were measured and recorded. All teeth to be used for this study, including 
both the experimental and control series, were given preliminary treatment 
consisting of coronal and subgingival scaling, soft tissue curettement, and 
home care instruction to the patients. Two weeks were allowed to elapse for 
healing. Pockets were remeasured and photographs were again taken. Teeth 
om one side of the median line were selected for treatment by interdental 
resection. The adjoining teeth on the other side of the median line were used 
a controls. No additional treatment of these teeth was instituted other than 
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the conservative procedures outlined previously. After another two weeks. follow- 
ing the operation on the experimental side, the patient was instructed to Care 
for the resected areas as well as the control areas. This was not possible for 
the first two weeks following the interdental resection because of the presence 
of the surgical packs. 

Two months after the experimental side had been operated upon, both 
the control and experimental areas were remeasured for pockets again, using 
the millimeter probe, and Kodachrome photographs were taken. 


Fig. 6. 


Fig. 6.—Case 1. Pretreatment. Note edematous interdental gingival papillae. 

Fig. 7.—Case 1. Two weeks postoperative conservative treatment of all the tissues. 
Note some reduction of edema. The upper central, lateral, and cuspid areas are used as Con- 
trol and the upper left anterior side is used as the experimental area which was operated on 
at this time. The gingival papilla and the deep interdental tissue have been excised, leaviné 
the socket as described in Fig. 3. 


THE INTERDENTAL RESECTION TECHNIQUE 


A straight-bladed, double-edged scalpel, contra-angled at the shank, was 
used for the operation. The blade was about one-half inch long and approxi- 
mately one and a half millimeters in width, starting at the shank and tapering 
toa point. The instruments used in the study were Friedman knives numbers 
one and two (Fig. 5). 
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After locating the pockets, one of the two instruments was selected and 
the point of the blade was placed on the alveolar gingiva about five millimeters 
apical to the crest of the interdental papilla and was held at approximately a 
forty-five degree angle (Fig. 1). The instrument was then directed apically, 
at this angle, until the base of the pocket was reached, which was determined 
upon contact with the alveolar bone. The scalpel was then moved to cut an 
are in the tissue and toward the mesial surface of the root of the tooth. Then 
with the opposite cutting edge, the are was completed toward the distal sur- 
face of the neighboring tooth (Fig. 2). The incisions were repeated on the 
lingual surface with the opposite instrument. A wedge-shaped mass of inter- 
dental tissue was thus formed, and was readily lifted out. An interdental 
socket remained which was bounded by the remaining labial and lingual 
gingivae and the mesial and distal root surfaces of the adjoining teeth (Fig. 3). 


Fig. 8. 


Fig. 9. 
Fig. 8.—Case 1. Surgical paste in position, immediately after operation. 
Fig. 9.—Case 1. Two months postoperative interdental resection. The gingival tissue 


. firm, pink, and stippled. Recession has occurred throughout, but with slightly more tissue 
oss of interdental papillae in the upper left anterior region (the resected area). 


The operated area was carefully dried to free it of blood except for a thin 
layer over the exposed bone. A surgical paste was gently packed into the 
socket, care being taken to prevent pressure against the bone, thus avoiding 
pain. After one week, the pack was removed and any excessive proliferative 
tissue was curetted away and a fresh pack was inserted. After the second 
Week, the pack was taken off and not replaced. Cleansing and stimulation 
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with a rubber-pointed interdental stimulator and with a toothbrush were then 
started by the patient (Figs. 6, 7, and 8). 


RESULTS 


All resected areas uniformly filled in with new interdental tissue. The 
gingival papillae were also restored in all instances, although short of their 


original height (Fig. 9). 
Fig. 10. 


Fig. 11. 


Fig. 10.—Case 2. Pretreatment. Note edematous interdental and gingival papillae. 


Fig. 11.—Case 2. Two months postoperative interdental resection. The gingival tissue 
is firm, pink, and stippled. Gingival recession is equivalent throughout the mouth. This is 
apparent even though the upper right anterior and first bicuspid region was resected. 


Both the experimental and control sides showed slight gingival recession. 
The experimental areas showed more recession than the control group but the 
difference was slight. In most instances, the two sides were identical in ap- 
pearance after healing was complete (Figs. 10 and 11). Swelling and pain 
after operation on the experimental side were negligible. Whenever pain did 
occur, it could be related to the absence of granulation tissue over the exposed 
bone. Prolonged hypersensitivity of exposed dentine did not occur on either 
the experimental or control teeth. 

The average decrease of the control pockets was 1.4 mm. The average 
postoperative depth of these pockets was 4.3 mm. The highest individual de 
crease in the 86 per cent which showed improvement was 4 millimeters. Four 
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teen per cent of the 114 control pockets did not show any change in depth 
after the two-month interval. All of the 105 pockets treated by interdental 
resection, after the two-month postoperative period, showed a decrease in 
depth averaging 3.7 mm. The average postoperative depth of the pockets on 
the experimental side was 2.6 millimeters. The highest individual decrease 
in the experimental group was 8 millimeters. (See Table I.) 


DISCUSSION 


The evidence in the present study indicates that periodontal pockets can 
be markedly reduced by interdental resection. By the method of excision, 
which allowed the retention of the bulk of the buceal and lingual walls of the 
periodontal pockets, unnecessary mutilation and recession of the gingiva] tis- 
sues were prevented. In addition, these walls protected the granulation tissue 
which was allowed to form at the base of the socket and along the inner bleed- 
ing surfaces. The use of the surgical paste provided protection for this blood 
elot. The pack also prevented exuberant growth of granulation tissue. This 
seemed desirable as it was thought that if blood were permitted to fill the 
entire socket, it would not become immediately attached to the roots of the 
teeth, and the pockets would recur rapidly. By maintaining the pack deep 
in the operated field, healing and regrowth of the tissue would necessarily 
start at the base and continue occlusally; and in its coronal growth, healing 
of the interdental gingival tissue would take place. This hypothesis was ap- 
parently valid as evidenced by the complete regrowth of the gingival tissue to 
almost its original contour. Thus the prerequisites, the maintenance of aesthetics 
and function, were met by the interdental resection technique. 

Although the tissues which were treated conservatively appeared as aes- 
thetically pleasing as did the more radically treated areas, the interdental 
resection technique seemed more effective in shortening the pocket depth. 
The average decrease of the periodontal pockets by interdental resection was 
more than two and one-half times as great as that on the control sides. Fur- 
thermore, 14 per cent of the pockets treated conservatively showed no change 
in depth. It would seem that whatever shortening of the pockets resulted 
from conservative treatment (an average of 1.4 mm.) was primarily due to 
the reduction of the edema in the gingival tissue. Wherever the conservative 
treatment fails to achieve pocket elimination or where it is apparent at the 
outset that resection would be necessary, the interdental resection technique 
provides advantages in addition to all those that conservative treatment offers. 


Interdental resection has a wide range of applicability since most perio- 
dontal pockets are located on the mesial and distal surfaces of teeth. 


SUMMARY AND CONCLUSION 


A surgical method, interdental resection, was compared with conservative 
treatment as to the abilities of each method to eliminate periodontal pockets 
and to induce repair of the interdental gingival tissues. Although the resec- 
tion method described required the excision of the gingival papilla, along with 
some alveolar gingiva and deep interdental tissue, it nevertheless permitted 
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functional and aesthetic repair of these tissues. The average decrease in 
pocket depth was more than two and one-half times as great by interdental 
resection as by the conservative method. The final amount of gingival reces. 
sion resulting after the use of interdental resection technique was about the 
same as that following conservative treatment. 

Sinee interdental resection aided in the regeneration of the interdental 
tissues and promoted pocket eradication more markedly than conservative 
treatment, it may be concluded that interdental resection was a superior 
method for the sixteen cases studied. 


REFERENCES 


. Hirschfeld, I.: Conservative Treatment of Pyorrhea, J. Am. Dent. A. 29: 8, 1942. 

. Leonard, H. J.: Conservative Treatment of Periodontoclasia, J. Am. Dent. A. 18: 1449, 
1931. 

. Bettman, M. M.: What Place Has Surgical Procedure in Periodontia? J. Periodontology 
15: 26, 1944. 

. Kirkland, 0.: Gingivectomy vs. Conservative Treatment of Periodontoclasia, New York 
J. Dent, 12: 235, 1942. 

. Ward, A. W.: The Surgical Eradication of Pyorrhea, J. Am. Dent. A. 15: 2146, 1928, 

. Beube, F. E.: A Study on Reattachment of the Supporting Structures of the Teeth, J. 
Periodontology 18: 55, 1947. 


2 
0! 
3 ti 
4 
a 
6 
d 
d 
d 
a 
a 
a 
a 
f 
] 
| 
t 
t 


ORAL PENICILLIN IN THE TREATMENT OF ACUTE 
MANDIBULAR PERICORONITIS 


M. CARROLL CULHANE, D.M.D., WATERBURY, CONN. 


HIS study was undertaken to test the effectiveness of oral penicillin in acute 

mandibular pericoronitis. Penicillin has been employed in the treatment 
of Vineent’s infection, acute pericoronitis, and in pulp canal therapy for some 
time. The penicillin most frequently used in dental practice is given in the 
form of pastilles, troches, mouthwashes, ete. This report deals with the oral 
administration of penicillin tablets when they are swallowed at once. 

Early reports on the use of oral penicillin stated that the gastric acidity 
destroyed a major ‘portion of the drug.’ However, Abraham? and Chain* re- 
ported that the parenteral use was more economical than the oral route, though 
the latter was the more convenient. Various reports have established the fact 
that it is possible to maintain therapeutic blood levels when massive doses of the 
drug are ingested.* 7 

The production of an adequate serum level is dependent upon the rate and 
degree of absorption from the duodenum.® The use of antacids before the in- 
gestion of the penicillin has been considered beneficial. Calcium carbonate, 
aluminum hydroxide, corn oil and lanolin, basic aluminum aminoacetate, beeswax 
and gelatin capsules treated with formaldehyde are among the more common 
adjuvants used with the penicillin, and adequate serum levels can be maintained 
with five times the dose normally used by intramuscular injections. 

Bunn and MeDermott® reported the treatment of 45 cases of pneumococci 
pneumonia with oral penicillin in saline. Their series was effectively treated 
with only one death and one serious complication (empyema). These results 
are comparable to those in the treatment of this disease by intramuscular 
penicillin. 

Ross, Burke, and MecLendon® used double gelatin capsules hardened by 
formaldehyde aleohol immersion together with preliminary neutralization of 
gastric acidity by aluminum hydroxide. They successfully treated a series of 
14 children, ages 2 to 11. In this series there were 10 cases of gonorrhea, 2 of 
pheumonia, and 2 of facial cellulitis. Each capsule contained 100,000 units. 
The dose was one capsule every three hours day and night. No toxic manifesta- 
tions were observed. 

After preliminary clinical trials, Finland’ reported that oral penicillin 
therapy was effective in the treatment of gonorrhea and pneumococcie pneu- 
monia. 

Using penicillin and tap water taken by mouth, Bunn and McDermott® 
treated more than 100 infections, including those caused by pneumococcus, 
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gonococcus, staphylococcus, betahemolytiec streptococcus, and Vinecent’s infee- 
tion. These workers are of the opinion that if the 5:1 ratio is maintained jt 
matters little what type of adjuvant is used with the penicillin. They found 
higher and better sustained blood levels when oral penicillin was given to fast- 
ing subjects. 

Libby*® recommended the use of corn oil and lanolin with oral penicillin, 


Abraham™ and others'’®** demonstrated that penicillin is inactivated 
quickly in the large bowel by the action of penicillinase, an enzyme produced 
by the Escherichia coli. Thus, the use of enteric tablets (as in this study) has 
the possible disadvantage of retaining the penicillin too long. 


In a recent study, MeDermott and his co-workers® carried out ‘‘in vitro”’ 
and ‘‘in vivo’’ studies relative to the absorption, excretion, and destruction of 
oral penicillin. They found: (a) that the inactivation by the gastric acidity 
is extremely variable and seldom very great; (b) that the absorption of penicillin 
occurs chiefly in the duodenum; (c) that the absorption is rapid and incomplete. 
They stated that the necessity for the use of larger amounts of penicillin by the 
oral route is primarily the result of incomplete absorption and cannot be ex- 
plained on the basis of destruction by gastric acidity or the bacterial inactivation 
in the large intestine. They stated that if large doses are used, it is possible, with 
no serious discomfort to the patient, to attain concentrations in the serum of the 
same height and duration as are produced by intramuscular administration. 


OUR STUDY 


Eighteen patients selected at random from those applying for treatment at 
the dental clinic comprised the group reported here. All presented with symp- 
toms of acute pericoronitis involving erupting lower third molars. They were 
equally divided as to sex. Their ages ranged between 21 and 29 years. All 
presented with slight fevers, ten had the complication of trismus, while five 
presented clinical signs of Vincent’s infection. 

In eight of the twelve patients given the penicillin, blood serum penicillin 
levels were determined after the serial dilution method described by Rammel- 
Kamp" (Table 1). They were divided equally into three categories as follows: 

Group 1: Controls: An iodoform gauze drain, 14 inch, was inserted to the 
base of the pocket. The drain was replaced daily until the acute symptoms sub- 
sided : hot saline irrigations were prescribed every three hours. 


Group 2: Similar procedures as in Group 1. In addition, 125,000 Oxford 
units of oral penicillin were prescribed to be taken every three hours. 


Group 3: Oral penicillin prescribed only ; 125,000 Oxford units every three 
hours. 

The penicillin used in this study* was prepared in tablet form, each tablet 
having the following composition: calcium penicillin, 25,000 Oxford units, 
aluminum hydroxide, 100 mg., calcium carbonate, 50 mg., magnesium oxide, 30 
milligrams. 


*Furnished by the Hoffman-La Roche Company—known commercially as Per-os-cillin. 


Oral Penicillin for Acute Mandibular Pericoronitis 


TABLE I. FINDINGS IN EIGHTEEN CASES OF PERICORONAL INFECTIONS 


VINCENT’S TEMPERA- ORAL BLOOD MENT ON 
GROUP SEX RACE AGE INFECTION* TURE (F.) TRISMUS* PENICILLIN LEVEL} DAY 
ue N 25 0 99.0 0 No 
Ww 22 0 99.2 0 No 
29 0 98.8 0 No 5 
25 0 98.6 No 6 
22 99.6 No nonet 
23 100.4 No nonet 
28 99.8 Yes 6 
99.6 Yes 0.048 6 
99,2 Yes - 5 
99.4 Yes - nonet 
99.2 Yes 0.020 
100.0 Yes 0.038 
100.6 Yes a 
100.2 Yes 0.175 
99.8 Yes 0.032 
100.4 Yes 0,052 
99.2 Ves 0.058 
99.8 Yes 0.100 


CLINICAL ORIGINAL | HR. IMPROVE- 


wots bo bo tet 


— none. 

+- slight. 

++ — moderate. 

+Other methods of treatment were instituted on day 5 or 6. 
tBlood sample taken one-half hour after ingestion of penicillin. 


RESULTS 


The results are listed in detail in Table I. 

Despite the fact that one cannot draw definite conclusions on the basis 
of so few cases, certain tendencies were noted. Sex and race distribution indicate 
no marked deviation from what one would normally expect. The average age, 
23.3 years, falls within the age group in which one would expect to find this 
condition. 

There was no evidence of toxicity in any of the twelve patients receiving 
oral penicillin. Two or three complained of some gastric distress the first day 
but in no ease were the complaints sufficient to warrant a discontinuance of the 
therapy. While one patient had a lower serum penicillin level than is con- 
sidered effective, that is, 0.03 unit per e.c., yet the results were favorably com- 
parable with those presenting higher serum levels. 

In a consideration of the clinical improvement of the three groups, the 
differences are well defined. The most striking finding is that the average 
patient on penicillin alone, Group 3, fared better than those in Groups 1 and 2. 
The average period required for clinical improvement in Group 3 was 3.16 days 
as compared to five days for both Groups 1 and 2. There was, also, an ameliora- 
tion of the Vincent’s infection and trismus. However, it should again be em- 
phasized that the number of cases in the study is too small to allow the results 
to meet the classical tests for statistical significance. 

As mentioned previously, an iodoform gauze drain was used in both Groups 
l and 2, inserted daily. The failure of the patients in Group 2 to respond favor- 
ably even though they were receiving penicillin suggests that the drain may 
have proved irritating. 
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M. Carroll Culhane 


SUMMARY 


An effort was made to determine the effectiveness of oral penicillin in the 
treatment of a common dental infection. Although the number of cases treated 
was small, there is a strong indication that oral penicillin may be beneficial in 
the treatment of acute mandibular pericoronitis. 
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AMERICAN ACADEMY OF ORAL PATHOLOGY, PROCEEDINGS OF 
THE FIRST ANNUAL MEETING, HOTEL STEVENS, 
CHICAGO, ILL., FEB. 9, 1947 


Hami.ton B. G. Rosrnson, D.D.S., M.S.,* CoLumBus, OHIO 


I. Report of Meeting 


HE First Annual Meeting of the American Academy of Oral Pathology was 

called to order on Feb. 9, 1947, by Dr. Donald A. Kerr, First Vice-Presi- 
dent. President Thoma was delayed until the afternoon session by transpor- 
tation difficulties. At the morning session, Secretary-Treasurer, Lieutenant 
Colonel J. L. Bernier, outlined the history of the Academy. He told of the 
initial contacts made by himself, as Seeretary to the Registry of Dental and 
Oral Pathology of the Army Institute of Pathology, with the support of Dr. 
Henry Swanson, Chairman of the Committee on National Museum and Dental 
Registry of the American Dental Association. Almost every oral pathologist 
consulted was in favor of such an organization. Drs. Thoma, Cahn, Kerr, 
Blayney, Robinson, and Bernier were selected as the acting officers and Execu- 
tive Committee, and they developed a constitution and bylaws, selecting thirteen 
additional men to become charter fellows. The Executive Committee held 
meetings in Washington on June 7, 1946 and Nov. 30, 1946. 

A motion was made and unanimously passed that the temporary officers 
be elected to their respective positions as the officers of the Academy for the 
ensuing year under the constitution (page 517) which had been adopted by 
mail vote. The officers elected were: 

Kurt H. THoma, President 

LESTER R. Cann, President-Elect 

DonaLp A. Kerr, First Vice-President 
JAMES Roy BLAayney, Second Vice-President 
HAMILTON B. G. Rosrtnson, Editor 

JOSEPH L. BERNIER, Secretary-Treasurer 


- The appointments to Standing and Special Committees were reported as 
OLLOWS : 


Committee on Fellowship Special Committees 
Bernier, Joseph L., Chairman Comnuttee on Nomination 
Boyle, Paul E. Blayney, James R., Chairman 
Kesel, Robert G. Cahn, Lester R. 
Lieutenant Colonel Joseph L. Bernier, secretary of the American Academy of Oral 


>, . . . 

Patholozy, gave invaluable assistance in the preparation of these proceedings. 
College of Dentistry and Division of Cancer Research, Ohio State University. 


509 


510 Hamilton B. G. Robinson 


Committee on Membership Committee on Certification 
Kerr, Donald A., Chairman Thoma, Kurt H., Chairman 
Goldman, Henry A. Cahn, Lester R. 

Cahn, Lester R. Robinson, H. B. G. 
Arnim, Sumter 8. Bernier, Joseph L. 
Kerr, Donald A. 
Committee on Program Blayney, James R. 
Blayney, James R., Chairman 
Bernier, Joseph L. Ash, James .E., Consulting Member 
Kitehen, Paul R. Weller, Carl, Consulting Member 
Swanson, Henry A., Consulting Member 
Comnuttee on Publicity 
Robinson, H. B. G., Chairman 
Hine, Maynard K. 
Hill, Thomas J. 


A discussion of specialty boards in general and of a Board of Oral Pa- 
thology, in particular, was led by Dr. J. R. Blayney. Many of the members 
and guests joined in the discussion. 

Honorary fellowships were bestowed on Colonel James EK. Ash and Dr. 
Henry A. Swanson by Dr. Lester A. Cahn (pages 510, 511, and 512). 

At adjournment of the morning session, the members of the Executive 
Committee met at a luncheon session. 

The afternoon session was devoted to papers by Colonel Ash, Dr. Paul R. 
Cannon, and Drs. Thoma, Cahn, Bernier, Blayney, Kerr, and Robinson. 

II. Morning Session 
. Report of Secretary. 
Election of officers. 
. Appointment of committees. 
. Specialty Board Certification—discussion. 
. Lester R. Cahn, Columbia University, New York. Presentation of 
certificate of Honorary Fellowship to Colonel James E. Ash. 

‘‘Wherever pathology is spoken of—not only general pathology but the 
specialties of pathology, such as orthopedic pathology, oral pathology, oto- 
laryngologic pathology, ete., the name of Colonel James Ash will appear. 
Wherever a group of men are discussing a microscopi¢e diagnosis, one of them 
is bound to ask, ‘Has this slide been sent to Colonel Ash?’ ‘Has Colonel Ash 
passed on it?’ For Colonel Ash is one of our outstanding pathologists and 
probably one of the greatest authorities on microscopic diagnosis. 

‘‘Colonel Ash is a Fellow of the American College of Physicians and is 
now Scientific Director of the American Registry of Pathology. During the 
war years (1938-1947) he was the Director of the Army Institute of Pathology 
and was largely responsible for the organization of pathology in the Army 
and the Veteran’s Bureau. Through his efforts, the various registries came 
into existence. His literary output has been prodigious for he is the author 
of The Atlas of Otolaryngologic Pathology and coauthor of The Pathology of 
Tropical Diseases, The Atlas of Dental and Oral Pathology, The Atlas of Oph- 
thalmic Pathology, The Atlas of Orthopedic Pathology, to mention only some 
of his published works. Colonel Ash has been of inestimable service in aiding 
in the organization of our Academy and we are deeply thankful to him. 

‘*Colonel Ash, the American Academy of Oral Pathology is greatly honored 
in welcoming you to honorary fellowship and on behalf of the Academy, ! 
present you with this certificate.’’ (Fig. 1.) 
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6. Colonel James E. Ash, Army Institute of Pathology, Washington, D. C. 

‘‘Dr. Cahn, members of the Academy, and guests: The Registry of Dental 
and Oral Pathology has been one of my pets since 1929 when Colonel Mann, 
who was stationed at what was then the Army Medical Museum, revived the 
activity. Soon after my return to the Museum in 1937, we were fortunate in 
having Colonei Bernier stationed with us for several years until he went off 
to the wars. During his tour of duty the Registry really began to prosper. 
During the war we had another stroke of good fortune in having Dr. Henry 
Goldman from Harvard with us. Through this very active period he con- 
tributed a great deal to the development of the Registry and to the exploitation 
of its possibilities. Now we have the venerable Colonel back with us, and not 
only has he carried on this progress but he always seems to have something 
new up his sleeve. 


Fig. 1.—Dr. Lester Cahn (right) presents Certificate of Honorary Fellowship to Colonel James 
E. Ash. (Photograph by Dr. Howard Hartman.) 


_ “*‘My experience with the Registries has been very instructive and interest- 
ing. Karly in my association with them I learned that most of the special 
pathology was investigated, or at least developed, by clinical specialists. Like 
the three blind men trying to ascertain the morphology of an elephant from 
their three points of contact, their equipment for accurate observation has 
sometimes been a little restricted and, as a result, provincialisms and peculiar- 
ities have crept into these special fields of pathology. One of the things that 
we have tried to do at the Institute is to give to those interested in the special 
fields the viewpoint of the general pathologist; in other words, to get all of 
the specialties under the big tent of pathology. We have profited greatly from 
our efforts and the specialists have profited, too, in adopting the broader view 
of the general pathologist. 

. One of the unfortunate developments in this country has been the split- 
ting away of the specialties from general pathology. In some institutions this 
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has been carried almost to absurdity. Some hospitals and medical schools may 
have fifteen or more departments of pathology—genitourinary, surgical, ortho- 
pedic, neurologic, dental and oral, and the like. The poor professor of pathol- 
ogy, or the man who is responsible for the pathology at that institution, has 
little left but the autopsies. The material from these is not always his. Some- 
body comes in and grabs the brain and the cord; the dental and oral pathologist 
comes in and cuts out a block of jaw and runs away with it, and eventually 
the poor general eagle is left with nothing but a skeleton and a few scraps 
of ae that nobody else wants! 

‘‘T can’t take much credit for the nice things that have been said about 
me, because I had the responsibility and opportunity to fill in on a ‘do or die’ 
policy. When we didn’t have an eye pathologist, I had to examine the eyes; 
do the skin pathology when we didn’t have a dermatologist, and thus in every 
specialty. During the course of the years. even one of my average intelligence 
was bound to learn something about all of these special fields. 

‘It has been my observation that the interest and proficiency of a specialist 
is apt to be proportionate to his knowledge of the pathology of his field. It 
is difficult at times to get specialists to acknowledge that the basic sciences are 
not just a useless hurdle that they must jump in order to be certified. This 
attitude stems largely, I think, from the fact that proficiency in these subjects 
does not ring the cash register. After they have taken the trouble to delve 
into pathology, however, I have heard many of them say that they had broad- 
ened their viewpoint and had added a new interest to their humdrum clinical 
practice. 

‘‘Dental and oral pathology, I think, is a very important, although still 
an infant specialty—at least so far as its general application is concerned. I 
look for great good to come from this organization and I am very proud to be 
associated with it. I hope that my relations, however, will be on a more active 
basis than just an ‘honorary’ one. 

‘‘This Academy, I am sure, will be a very effective means of stimulating 
the interest of the dental profession in the important subject of pathology, and 
it will have a significant influence in dental education and on research. 

‘‘T do appreciate immensely the honor that you have bestowed on me this 
morning, and I want you to know that my interest in dental and oral pathology 
and in this organization, particularly, will last as long as I do. I know that 
I am fortunate, indeed, to be able to stay on at the Army Institute of Pathology 
as Scientific Director of the Registries. I can now devote my time to their 
administration and to professional work and not be interrupted by the head- 
aches of keeping the boys and girls at the Institute in line. I hope to have the 
opportunity of taking an active part in and of being as much help as I ean to 
this lusty and promising organization.”’ 

Lester R. Cahn, Columbia University, New York. Presentation of certi- 
ficate of Honorary Fellowship to Henry M. Swanson, Washington, D. C. 

‘‘As Chairman of the Committee of National Museum and Dental Registry 
of the American Dental Association and as one who is largely responsible for 
the growth of the Registry of Dental and Oral Pathology, it was only natural 
that the organizers of the American Academy of Oral Pathology should turn 
to Dr. Henry A. Swanson for advice and encouragement. This he gladly and 
freely gave us and we were greatly benefited ‘therefrom. 

‘‘Dr. Swanson is a Fellow of the American College of Dentists, Vice-Pres- 
ident of the National Association of Dental Examiners, Secretary of the District 
of Columbia Board of Dental Examiners, Chairman of the Washington Section 
of the International Association of Dental Research, and a Member of the 
Advisory Committee on Pathology of the National Research Council. 
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‘‘Dr, Swanson, in view of your accomplishments in the field of dental and 
oral pathology, the American Academy of Oral Pathology is honored in con- 
ferring upon you Honorary Fellowship in token whereof I give you this 
eertifieate.’’ (Fig. 2.) 


Fig. 2.—Dr. Henry Swanson (left) receiving Certificate of Honorary Fellowship from Dr. 
Lester Cahn, Vice-President of the Academy. (Photograph by Dr. Howard Hartman.) 


8. Henry M. Swanson, D.D.S., Washington, D. C. 

‘Dr. Cahn, officers of the Academy, and members and guests—I don’t 
really know how to express myself in appreciation of this honor. I am not a 
pathologist. My interest in pathology has been gendered by association with 
men in Washington who are pathologists. Colonel Ash is an inspiration to 
every person who has ever been associated with him. We have a small group 
in Washington, a small group of dentists, who were interested in dental 
pathology. Since 1930, it has been the inspiration of Colonel Ash, Colonel 
Bernier, Henry Goldman, and Colonel Mann which made it possible for that 
group to continue. It was through that group that I was asked to serve on 
the committee of the A. D. A., which was then known as the Museum Com- 
mittee. It was later changed to the National Museum and Dental Registry 
Committee and has been actively functioning since 1930. Dr. Hanks, of New 
York, was the first chairman, Dr. George Winter, of St. Louis, was the second 
chairman, and I am the third. Probably I have been on that committee too 
long, probably there are many men who should be on that committee as chair- 
man, but Colonel Bernier seems to think that we should have someone in Wash- 
ington who is closely associated with him and, also, by having a few contacts 
in the A. D. A., would be possible to give the Registry due recognition. I want 
to say this—that I was appointed to the Research Council Committee on Pa- 
thology of the National Research Council because they wished to have a repre- 
sentative of dentistry and probably I was the logical one because I was Chair- 
man of that committee of the A. D. A. I want to show you that the Committee 


. 
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on Pathology was made up of representatives of general pathology, and some 
from special fields of pathology and medicine owe a great deal of due recog- 
nition to dentistry as one of the branches of the health service. Those men 
are just as anxious for oral pathology to be recognized as any other specialty 
in pathology. I appreciate this honor very much and I hope that this organ- 
ization will continue to grow and prosper. 


III. Afternoon Session 
1. ‘‘Mixed Tumors of Salivary Gland Type.’’ James E. Ash, Scientific 
Director of the American Registry of Pathology, Washington, D. C. (page 522). 


2. ‘‘The Role of Essential Amino Acids in Tissue Synthesis.’’ Paul R. 
Cannon, Professor of Pathology, University of Chicago, Chicago, Illinois (Fig. 3), 


i 


Fig. 3.—Dr. Edgar Coolidge (left) and Dr. Paul R. Cannon discuss Dr. Cannon's paper on 
amino acids. 


3. ‘‘Are Some of the Myxomas of the Jaw of Odontogenice Origin?’’ Kurt 
H. Thoma, Brackett Professor of Oral Surgery and Pathology, Harvard Uni- 
versity, Boston, Massachusetts, and Henry M. Goldman, Harvard University, 
Boston, Massachusetts (page 532). 

4. ‘‘Pemphigus.’’ Lester R. Cahn, Associate Professor of Dentistry (Oral 
Pathology), Columbia University, New York (page 541). 

5. ‘‘Myoblastoma.’’ Joseph L. Bernier, Pathologist to the Registry of 
Dental and Oral Pathology, Army Institute of Pathology, Washington, D. C. 
(page 548). 

6. ‘‘Comparative Studies of the Feeding of Fluorides as They Occur I 
Purified Bone Meal Powder, Defluorinated Phosphate, and Sodium Fluoride, 
in Dogs.’’ James Roy Blayney, Director, Zoller Memorial Dental Clinic, Uni- 
versity of Chicago, Chicago, Illinois. This was a joint study carried on by the 
Department of Pharmacology, Department of Pathology, the Division of Roent- 
genology, and the Walter G. Zoller Memorial Dental Clinie of the University 
of Chicago. The study was motivated (1) because of the great interest ™ 
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adding small amounts of fluorine to the drinking water for the control of tooth 
decay and the possibility of producing dental fluorosis; (2) because of the trend 
to preseribe bone meal, which very likely contains fluorine, for the purpose of 
providing increased amounts of calcium and phosphorus in the diets of children 
and pregnant women; and (3) because of the present tendency to add phos- 
phatie mineral supplements to the diet of farm animals as well as using fluorine 
containing minerals to prevent soil depletion. 

A few pregnant dogs were obtained from the pound and placed upon diets 
containing (1) 5 mg. fluorine per kilogram of body weight in the form of basal 
ration plus bone meal, (2) basal ration plus Defluorophos, and (3) basal ration 
plus sodium fluoride. Controls were obtained by using one group of dogs on 
basal ration and another group on basal ration plus calcium phosphate. The 
dogs were weighed each week and their diets adjusted so as to maintain their 
fluorine intake at 5 mg. per kilogram of body weight. Following weaning, all 
puppies were placed upon the same type of diet consumed by their mother, and 
adjusted so as to provide 5 mg. fluorine per kilogram of body weight. The 
basal ration consisted of approximately 0.2 part per million of fluorine. The 
fluorine content, in parts per million of supplement diets was as follows: bone 
meal powder, 633.0, defluorinated phosphate, 588.0, and U. S. P. ealeium phos- 
phate, 11.0. The mouths of the dogs were examined every few weeks and at 
frequent intervals x-rays were made of the long bones of representative animals 
from each group. Blood analyses revealed that the hemoglobin, calcium, and 
phosphorus determinations on serum and the coagulation time were all within 
normal range. The chemical examination of the femurs revealed that fluorine 
content of bones gradually increased with age; however, those on bone meal 
and Defluorophos supplement did not appear to have excessive amounts of 
fluorine deposits. Those dogs on sodium fluoride supplement showed large 
amounts of fluorine in the skeletal system. There was no evidence of delayed 
dentition in either the control or experimental animals. The controls and the 
controls plus calcium phosphate had sevéral areas of enamel defects which 
were diagnosed as enamel hypoplasias. All control animals showed the presence 
of rather large deposits of caleulus, particularly on the molar teeth. Those 
animals on the bone meal supplement had no hypoplastic defects in the enamel. 
Their teeth were of normal contour and color and their mouths were very clean. 
Only two animals had small deposits of caleulus. Those animals on the Deflu- 
orophos diet in no way differed from the animals using bone meal. All dogs 
on the sodium fluoride supplement showed definite pigmentation of the enamel 
and many areas of hypoplastic defects. In some areas the enamel was chalky 
and could be readily removed with a Bates scaler. 

It was concluded that (1) the feeding of diets containing either bone meal, 
Defluorophos, or sodium fluoride at the level of 5 mg. fluorine per kilogram of 
hody weight gave no significant changes in the blood or growth of the puppies, 
(2) the use of sodium fluoride produced a definite dental fluorosis and that 
the skeletal system contained large amounts of fluorine, and (3) the breaking 
strength of long bones remained normal. The dogs fed bone meal and Deflu- 
orophos supplement developed teeth which were better in quality and had 
cleaner mouths than those on the control diet. (Published in Journal of Dental 
Research 25: 311, 1946.) 

7. ‘‘Warthin’s Tumor (Papillary Cystadenoma Lymphomatosum).’’ Don- 
ald Kerr, Assistant Professor of Pathology, University of Michigan, Ann Arbor, 
Michigan (page 552). 
_ 8. ‘‘Chondromyxosareoma.’’ Hamilton B. G. Robinson, Professor of Den- 
listry (Oral Diagnosis and Pathology), Ohio State University, College of Den- 
listry, Columbus, Ohio (page 558). 


Hamilton B. G. Robinson 


IV. A. Fellows of the American Academy of Oral Pathology 


Myron 8S. Aisenberg Henry M. Goldman 
Sumter S. Arnim Bernard Gottlieb 

Joseph L. Bernier Maynard K. Hine 

James R. Blayney Donald A. Kerr 

Paul E. Boyle Thomas J. Hill 

Lester W. Burket Robert G. Kesel 

Lester R. Cahn Paul C. Kitchin 

Edgar D. Coolidge Hamilton B. G. Robinson 
Virgil D. Cheyne Kurt H. Thoma 


B. Honorary Fellows 


James E. Ash Henry A. Swanson 


Fig. 4.—Dr. Hamilton B. G. Robinson, Editor, Dr. J. Roy Blayney, Second Vice-President, 
Dr. Kurt Thoma, President, and Colonel Joseph L. Bernier, Secretary-Treasurer, plan Executive 
Committee meeting. 


C. Members 


Adams, Frank L., Agnew, R. Gordon, Alexander, Albert D., Becks, Her- 
mann, Booth, Neville A., Bradley James L., Dinnerman Maurice, Faillo, Philip 
S., Glickman, Irving, Goodsell, J. Orton, Gross P. Philip, Hartman, Howard A. 
Hayes, Fred J., Jr., Hyde, William H., Jacobs, Harold G., Jacobs, Max H., 
Kreshover Seymour J. Krogh Harold Levy Barnet M. Litwiller, Otto Bryant, 
Lovestedt, Stanley A., Mammel, Clayton K., Moen, Obed H., Morales, Alfredo 
A., Neilson, John W., Rankow, Robin M., Shepro, Merril J. Schlack, Carl A., 
Shlefstein, Israel H. L., Stafne, Edward C., Stern, Leo, Jr., Thomas, B. 0. A. 
Thompson, Henry C., Waldron, Carl, Webster, Fred W., Weiner, Robert, Wor- 
man, Harold G. 


D. Fellows, Members and Guests in Attendance at First Annual Meeting 


Agnew, R. G., Alexander, A. D., Ash, J. E., Bernier, J. L., Blayney, J. RB. 
Boling, L., Boyle, P., Burford, W. N., Cahn, L. R., Cannon, P. R., Cheyne, V- 
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D., Chynoweth, J., Coolidge, E., Dixon, R., Fleming, R., Goldman, H. M., Hall, 
J. F.. Hardgrove, H. A., Hartman, H., Hill, T. J., Johnson, J. H., Kerr, D., 
Kesel, R., Krogh, H. W., Levy, B. M., Litwiller, O. B., Lovestedt, S. A., Mammel, 
(‘.. Michaels, W., Moen, O. H., Moore, N. A., Orban, B., Rhobotham, F. B., 
Robbins, S. M., Robinson, H. B. G., Sehlack, C. A., Shepro, M., Smith, T., 
Stafne, E. C., Stephenson, H. E., Swenson, H. A., Thoma, K. H., Waldron, C., 
Webster, F. W., Weinmann, J. P., Wiener, R. M. 


V. Constitution and Bylaws 


CONSTITUTION AND BYLAWS 
THE AMERICAN ACADEMY OF ORAL PATHOLOGY 


CONSTITUTION 
Article J 
Name 


Section I. The name of this organization shall be THE AMERICAN ACADEMY OF ORAI 
PATHOLOGY. Oral pathology shall be considered to embrace both morphologic 
and clinical study of diseases affecting the oral regions. 


Article Il 
Objects 


Section I. This Academy shall have as its objectives the following: 

a. To promote interchange of ideas and thoughts in the field of oral pathology. 

b. To advance the understanding and application of scientific procedures in 
the practice of dentistry. 

ce. To stimulate study and research among its members. 

d. To promote the establishment of a certifying board on oral pathology. 

e. To provide adequate means for the interchange of ideas and procedures 
incident to the teaching of oral pathology. 

f. To encourage the establishment of fellowships in oral pathology. 

g. To aid in the maintenance of The Registry of Dental and Oral Pathology 
of the American Dental Association at the Army Institute of Pathology, Wash- 
ington, D. C. 


Article III 
Membership 


Section . The membership of this Academy shall be elective and shall consist of Fellows, 
Emeritus Fellows, Honorary Fellows, and Members. 

Section - Members shall be graduate dentists actively interested in the field of oral path- 
ology who have been recommended by the Membership Committee and approved 
by the Executive Committee. 

Section III. Fellows shall be Members who have been certified to and qualified by suitable 
examination given by the Fellowship Committee and elected by the Executive 
Committee. 

Section . Emeritus Fellows shall be Members of the Academy who shall have reached the 
age of 65 years and who shall have been members continuously since its or- 
ganization or for a period of twenty-five years. They shall have all the 
privileges of membership which were heretofore enjoyed, but shall be exempt 
from further payment of dues. 

Section ’. Honorary Fellows shall be those individuals who have made outstanding con- 
tributions to the field of oral pathology. Such Honorary Fellows shall be 
elected by unanimous vote of the Executive Committee. 
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Articie IV 
O fficers 


Section I. The officers of this Academy shall consist of: 
President 
President-Elect 
First Vice-President 
Second Vice-President 
Secretary-Treasurer 
Editor 

No one shall hold more than one elective office during any one year. 

Section II. The Secretary-Treasurer shall not be elected, but shall be appointed by the 
Executive Committee. Whenever possible, the Secretary and Pathologist of 
the Registry of Dental and Oral Pathology of the American Dental Association 
shall be appointed to this office. 

Section III. Each officer shall serve only one year unless otherwise elected for an additional 
term or until his successor has been duly elected. 


Article V 
Duties of Officers 

Section . The President shall preside at all meetings ef the Academy. He shall be 
chairman of the Executive Committee and ex-officio member of all other 
committees. 

Section II. The President-Elect shall assume the duties of the President when this office is 
vacated either by the expiration of the term or for any other reason. 

Section III. The Vice-Presidents, in order of seniority, in the absence of the President, shall 
assume the duties of the President. 

Section IV. The Secretary-Treasurer shall act as Executive Officer of the Academy. He 
shall conduct the business affairs of the Academy, collect dues and initiation 
fees, draw, sign and send all vouchers for payment of indebtedness, and 
arrange for safekeeping of the Academy funds and investments, subject to 
the approval of the Executive Committee. He shall keep books on all trans- 
actions, so that a yearly statement of financial affairs can be submitted at 
the annual meeting. He shall keep a record of the Academy meetings, as well 
as minutes of the meetings of the Executive Committee. He shall be re- 
imbursed for expenses incident to attending the annual meeting. He shall 
be suitably bonded, the cost of which shall be borne by the Academy. 

Section V. The Editor shall be chairman of the Publication Committee. 


Article VI 


Executive Committee 


Section I. The general business and executive control of the Academy shall be vested in 
an Executive Committee. The members of this committee shall be the serving 
officers of the Academy and two Fellows nominated by the Executive Commit- 
tee or voting membership and elected by general vote. 


Article VII 
Discipline 


Section I. The Executive Committee may censure, suspend, or expel any Fellow or Member 
for cause. 

Section II. No disciplinary action against a Fellow or Member shall be taken before having 
given the accused two weeks’ notice before impending action of the Executive 
Committee is taken. 

Section III. A vote of three-fourths of the Executive Committee shall be necessary to censure, 
suspend, or expel any Fellow or Member. 
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Article VIII 
Amendments 


Section I. This constitution may be amended by a two-thirds vote of the Fellows present 
and voting. Voting may be at any annual meeting, providing that notice of 
the proposed amendment, endorsed by five Fellows, has been given to the 
Executive Committee sixty days previous to the annual meeting and circulated 
by the Secretary to the voting membership thirty days previous to the annual 
meeting. 


BYLAWS 
Article I 
Annual Meeting 


Section I. There shall be an annual meeting of the Academy. The date and place of this 
meeting shall be decided by the Executive Committee, who will cause the 
Secretary to forward this information to all Fellows and Members at least 
three months in advance. 


Article II 
Installation of Officers 


Section I. An appropriate ceremony of installation shall inaugurate the term of each 
officer. Officers shall officially begin their term of service immediately pon 
conclusion of the annual meeting. 


Article III 
Membership 


Section I. Any dentist who is a Member in good standing of the American Dental Associa- 
tion or an accredited dental association in the country in which he is a resident 
may request membership. Applicants may address the Secretary of the 
Academy, who will furnish the necessary application blank, to be returned 
with letters of endorsement from at least two Fellows, accompanied by the 
required fees. 


Article IV 
Qualifications for Membership 


Section .. Qualifications for Membership shall be determined by the Executive Committee 
in accordance with provisions of Article III, Section II of the Constitution. 
The Membership Committee shall examine all applications, using as a basis 
the qualifications determined by the Executive Committee, being careful to 
interpret the spirit as well as the word of said qualifications. 

Section II. Applicants for Membership shall submit evidence of some advanced training in 
clinical, morphologic, or experimental oral pathology. 

Section III. The action taken on each application by the Membership Committee shall be 
referred to the Executive Committee for action. The Secretary will notify 
the applicant accordingly. 


Article V 
Qualifications for Fellowship 


Seetion . Fellowship may be conferred upon Members qualified according to Article ITI, 
Section III of the Constitution. 

Section II. a. Candidates for Fellowship shall submit a, curriculum vitae to include evidence 
of training beyond the undergraduate training level, such as postgraduate 
study, teaching experience, research activities, or active association with a 
department of pathology of an acceptable institution. 
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b. The candidate shall submit a list of his publications, together with reprints 
of at least two publications in the field of oral pathology which he considers 
most significant. 

e. Candidates shall be required to pass satisfactorily an examination conducted 
by the Fellowship Committee at such time and place as suggested by the 
Fellowship Committee and approved by the Executive Committee. The exam- 
ination shall consist of: 

(1) Oral examination 
(2) Laboratory tests 
(3) Presentation of case histories 

The action taken on each applicant by the Fellowship Committee shall be re- 

ferred to the Executive Committee for further action and approval. 


Section 


Article VI 
Acceptance of Fellowship and Membership 


. Members upon formal notification of acceptance into the Academy shall be 
required to sign the Constitution and Bylaws of the Academy in token of his 
or her assent and agreement to be bound by the constitution and Bylaws. 

. Members elevated to Fellowship in the Academy shall be designated a Fellow 
in The American Academy of Oral Pathology and shall be presented with 


Section 


Section 


a suitable certificate. 
Section Honorary Fellows shall be appropriately installed and presented with a suitable 
certificate. 
Article VII 
Standing Committees 


The following standing committees shall be appointed by the President with 
the approval of the Executive Committee: (a) Fellowship, (b) Membership, 
(c) Program, and (d) Publication. 

It shall be the function of the Fellowship Committee to determine the eligibility 
of and to examine candidates for elevation to Fellowship, in accordance with 


Section 


Section 


the criteria in this Constitution and Bylaws and special criteria, as determined 
by the Executive Committee. 

It- shall be the function of the Membership Committee to pass on eligibility for 
Membership, in accordance with the criteria contained in this Constitution 
and Bylaws and special criteria as determined by the Executive Committee. 


Section 


Section . It shall be the function of the Program Committee to make all necessary arrange- 
ments for the scientific meetings of the Academy. 

It shall be the function of the Publication Committee to prepare the annual 

proceedings of the Academy, to prepare papers for publication, and to report 

The 


Section 


on important scientific advancements in the field of oral pathology. 


Editor shall be chairman of this committee. 


Article VIII 


Elections 


I. Only Fellows shall be eligible to vote or hold elective office in this Academy. 

Section II. At least thirty days previous to the annual meeting the Executive Committee 
shall submit a list of nominees for the elective offices to the voting member- 
ship to be voted upon at the annual meeting in a form to indicate that inde- 


Section 


pendent nominations may be made by the voting membership. 

Section III. The two additional Fellows elected to the Executive Committee shall serve for 
two-year terms and shall be elected by such method that only one shall be 
elected each year after the first year following adoption of this Constitution 


and Bylaws. 
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Article 1X 
Fees and Dues 


Section The initiation fee for Membership shall be twenty-five dollars, payable upon 
submission of application. This amount shall include annual dues to Decem- 
ber 31 of the year of election. 

Section A twenty-five dollar fee shall accompany applications for certification to and 
examination by the Fellowship Committee. If a candidate shall fail to 
qualify for Fellowship after two examinations by the Fellowship Committee, 
with no more than one year intervening, this fee shall not be refunded. 

Section The annual dues for both Members and Fellows shall be ten dollars per year. 

Section The opérating year shall commence on January 1 of each year and the annual 
dues are payable at this time. 

Section Any Fellow or Member in arrears for two years’ dues who fails, after yearly 
notification by the Secretary of his indebtedness to his last known address, 
to settle such indebtedness shall be dropped from the roll of this Academy. 


Article X 
Reinstatement and Resignation 


Section I. Reinstatement to Membership after two successive years, but not after three or 
more successive years, may be effected by payment of all indebtedness to 
the Academy. Where three years have elapsed, reinstatement may occur only 
upon recommendation of the Membership Committee with approval of the 
Executive Committee. 

Section II. Resignation may be effected at any time by submission of such request to the 
Secretary for transmission to the Executive Committee. 


Article XI 


Emergency Powers of Executwe Committee 


Section I. Under times of financial stress or national emergency the Executive Committee 
shall have power to act in any manner necessary for the welfare of the 
Academy. 


VI. Original Contributions 


e 


MIXED TUMORS OF THE SALIVARY GLAND TYPE 
PRELIMINARY REPORT 
CoLoNEL J. E. Asn, M.C., U. S. A.,* Wasurneron, D. C. 


T WAS my hope to bring to vou a definitive study on the subject of mixed 

tumors as a partial recompense for your personal recognition and as a suitable 
tribute to this occasion; but, when I gathered together all the cases in the files 
at the Army Institute of Pathology, it was obvious that only a preliminary re- 
port was feasible, since there was not time to make a thorough analysis of the 
material, and since our ‘‘follow-ups’’ have been so long interrupted as a result of 
the war. I shall discuss the tumor as a special histologic and clinical entity 
without regard to its anatomic location, although it is convenient to describe it 
as salivary gland type because everyone knows then what is meant. 

The majority of the classic studies of the tumor have been made with the 
preconceived idea that it was just another tumor of salivary glands, predom- 
inantly of the parotid gland. I believe that much of the confusion concerning 
the histogenesis has arisen from the attempt to correlate a theory of histogenesis 
with the embryology of the salivary glands. The modifying word ‘‘mixed’’ 
was originally used because it was thought that two embryonal layers must be 
concerned since both cpithelial and mesenchymal elements were included. At 
present, although the general opinion is that only one layer, either ectoderm or 
entoderm, is involved, the term has persisted, but now implies a mixture of 
histologie rather than embryologie elements. 

Any satisfactory argument must be based on definitions. In selecting cases 
for this study, my criteria are that the tumor contain an epithelial element that 
may range from basaloid to columnar, mucin-secreting epithelium (not exclud- 
ing the squamatoid type), with diversified arrangement, from solid masses of 
the basaloid or squamatoid type, through small, undifferentiated groups, through 
canaliculi to well-organized acini; the mesenchymal or stromal elements 
vary from watery and mucinous, through gelatinous and myxomatoid, to 
chondroid and osteoid materiai, and even to mature cartilage and bone. Any com- 
bination of these epithelial and stromal elements identifies a mixed tumor. On 
this histologic basis so far we have found 917 eases in the files of the Institute, 
and, while they are predominantly from salivary glands, we have found them in 
other and bizarre anatomic situations. It is certain that when we have had the 
opportunity to restudy cases that have been coded under a variety of other 
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diagnoses, our material will be considerably augmented. I say ‘‘our’’ advisedly, 
for I am greatly indebted to Dr. Muriel Raum of the Institute staff for her help 
in this study and she will be coauthor of the eventual publication. 


Table I indicates the anatomie distribution of 798 of these tumors. 


Fig. 1. 


‘ 


Fig. 2. 
, Fig. 1.—Tumor of the palate illustrating features not uncommon in this site: the infiltra- 
tive character, the absence of capsule, and, in this field, the close approach to the overlying 
mucosa. Obviously, the subcutaneous enucleation of this tumor would not be effective. ( 65.) 
Acc, 121212. (Neg. 95799.) 
Fig. 2.—Cervical lymph node from the same case showing metastatic tumor. ( X90.) 
A.L.P. Ace, 121212. (Neg. 95799.) 


Those listed in the jaws were central tumors of either the maxilla or 
mandible. The group from the lip is of interest. Colonel Bernier? of the In- 
stitute staff made a survey of them last year, and found that all but three were 
in the upper lip, and that only one in either lip was in the midline. The thirty- 
one in the skin were distributed over the face and hack of the neck. Those listed 
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under the neck were separated, because it was not certain whether they were 
superficial in the skin or involved deeper structures. 

Our intraoral tumors, as has been the usual experience, are predominantly 
in the palate, with a predilection for the posterior portion. We are inclined to 
regard those in this location as more serious than in other parts, because they 
are usually not well encapsulated, tend to spread by contiguity into the antrum, 
nose, and soft palate, and they show a greater tendency to metastasize to cervical 
lymph nodes. 


TABLE I. ANATOMIC DISTRIBUTION OF MIXED TUMORS 


Salivary glands 
parotid 
submaxillary 
sublingual 


Jaws 
Lip 
Skin 
Neck 


Palate 
Tongue 
Tonsil 
Pharynx and nasopharynx 
Mouth 


Bronchus 

Breast, male 
Breast, dog 
Cervix and uterus 


Major Holley,‘ a former member of the Institute staff, in his analysis of 
some thirty-eight bronchial adenomas, classified six as belonging to the mixed 
tumor type. These bronchial mixed tumors have been studied particularly by 
Womack and Graham,’ who, while acknowledging their similarity to salivary 
gland mixed tumors, are inclined to regard them as originating from two ger- 
minal layers, possibly from hamartomas, since they do show, at times, a pre- 
ponderance of adult mesodermal tissue, cartilage, bone, and muscie. 

Following roughly MacFarland’s® histologic classification, the majority 
of tumors can be classed in one of the categories listed in Table IT. 


TABLE II. HISTOLOGIC CLASSIFICATION OF MIXED TUMORS 


Simple interstitial: mucoid, myxomatous, chondroid 

Epithelial: adenomatous, basal 

Cylindromatous 

Canalicular 

Incidental features: cystic, papillary, carcinomatoid, sarcomatoid 


The cylindroma is a distinct form made up of tooth-paste-like strands of 
collagen, to which cling small, almost oatseed-shaped basal cells. This term, 
however, is not in general favor with pathologists because it is applied to a 
variety of tumors and hence is hardly specific. 

The canalicular form is composed of columns of cells which have lumens and, 
therefore, are arranged in a tubular, rather than a more distinctly acinar man- 
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ner. The qualifying terms ‘‘cystic’’ and ‘‘papillary’’ are self-explanatory, and 
may apply to any combination of elements, although tumors in which the 
mesenchymal component is a thin, mucoid material are more commonly cystic. 


Fig. 3.—Tumor from the lip showing the chondromatoid matrix ard definite glandular 
elements. The keratinized squamous epithelium is not part of the tumor but is a follicle of 
the skin. Inclusion of local histologic elements is a possibility, of course, in any site. (145.) 
ALP. Acc. 111300. (Neg. 92565.) 

., Fig. 4.—Tissue from a central tumor of the mandible illustrating the basaloid type of 

epithelium, in this instance arranged strikingly like the epithelioma adenoides cysticum, a com- 
mon basal-cell tumor of the skin. Incidentally, this tumor metastasized to a cervical lymph 
node. (X145.) A.I.P. Acc. 108189. (Neg. 81614.) 
The terms ‘‘carecinomatoid’’ and ‘‘sarcomatoid’’ were employed by MacF arland® 
simply to indicate that in,some tumors the arrangement and type of the cells in 
the epithelial or mesenchymal component suggest a malignant character. As he 
States, however, ‘‘There seems to be no correlation between the histologic charac- 
ter of these tumors and their clinical behavior.’’ 

Those of you who have reviewed the literature on the subject have, I am 


sure, heen impressed with the monotony of the descriptions, and to avoid words 


Fig. 3. 
7} 
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and save time, I have arranged in chronologic order the essential points empha- 
sized by various authors.* Let me call your attention again to the fact that all 
these studies have been based upon the interpretation that the tumor is of 
salivary gland origin, a premise with which we disagree. 


TABLE III, CHRONOLOGIC OUTLINE OF CONCEPTS OF HISTOGENESIS OF MIXED TUMORS 


BILtRoTH established clinical entity; described histologic detail from un- 
stained sections 
VircHOw introduced term mixed tumor; considered them enchondromas 
CoHNHEIM’sS theory of tumor origin from superfluous embryonal cells 
WARTMANN advocated the endothelial origin. This was accepted by Volkmann 
CLEMENTZ applied Marshall’s finding that neural-crest cells contribute to 
formation of mesenchyme 
1899 HINSBERG AND BORMANN opposed Volkmann and Wartmann’s theory of endo- 
thelial origin. Endothelioma lost popularity 
1900 CUNEO AND VEAU advanced theory of enclavement—enclavoma 
1906 Enricu first described transition of mucoid material from epithelium into 
eartilage 
1908 KROMPECHER attributed the origin to basal cells of stratified squamous ep- 
ithelium—basaloma 
1908 ForGUE AND MASSABUAU postulated the origin in sequestered material from 
branchial arches—branchioma 
1910 CHEvAsSU accepted four possibilities: salivary gland tissue; Cohnheim’s 
theory; branchial arch; embryonal tissue in close proximity to developing 
gland 
1945 HELLWIG suggested derivation from notochord 
1945. STEWART ET AL. separated muco-epidermoid tumors of salivary glands 


Table III requires little elaboration. Cohnheim’s theory, of course, is ap- 
plicable not alone to mixed tumors, although it has been called upon to explain 
them, particularly by MacFarland and Chevassu. Enclavement is simply the 
embracing of neighboring embryonal elements by the forming salivary gland. 
There is a definite difference here from the theory of Cohnheim. Chevassu, by 
advancing four possible theories, has been able to adapt the conditions of a 
particular tumor to at least one of them. 

Hellwig’s® theory of a notochord origin, clever as it is, seems scarcely ten- 
able, especially as applying generally to the histogenesis of mixed tumors. It 
is based largely on the histologic similarity between the intervertebral dise in 
embryos and the microscopic appearance of certain areas of the tumor. Three 
points seem to me to prevent this origin from being generally acceptable: (1) it 
fails to account for tumors in so many locations; (2) mixed tumors are absent 
from the normal sites of notochord remains; (3) the generally recognized entity 
accepted as of notochord origin is the chordoma, usually limited to the pharynx 
and sacral regions, and which has little resemblance to the general run of mixed 
tumors. 

Stewart and co-workers® made a real contribution to the study by separating 
tumors which they designated ‘‘muco-epidermoid’’ from others located in the 
salivary glands. The muco-epidermoid tumor appears to be definitely of sal- 
ivary gland origin, is composed entirely of epithelial, glandular, and epidermoid 
elements, and is devoid of the mesenchymal element peculiar to the mixed tumor. 


*A comprehensive bibliography will be found in MacFarland, Am. J. M. Sc. 203: 502-519, 
1942. 
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The chronology could almost be traced and certainly recalled by the varia- 
tion in terminology. The terms in heavier type in Table III indicate the suc- 
cessive predominant theories of histogenesis. 


Fig. 5. 


Fig. 6. 


he 5.—Tumor from the breast of a dog, showing the myxochondroid stroma and the 
y 


peculiarly polarized epithelial element. Adult cartilage and bone are much more common in 
these tumors than in the mixed tumors from other sites. Allen explains this on the basis of 
Species characteristic and a high incidence of trauma to dog breasts. (X175.) A.I.P. Acc. 
103183, (Neg. 99416.) 

Fig. 6.—Tumor from the scalp showing a stroma not unlike that illustrated in Fig. 5 
somewhat similar epithelial cell polarization. ( X75.) A.I.P. Ace. 164501. (Neg. 
99423.) 


Because of the concentration of material from many sources at the Institute 
over a number of years, we had begun to regard the mixed tumor as fairly com- 
mon. This is apparent rather than actual. Analysis of figures at large medical 
centers indicates that under ordinary circumstances the tumor is met with only 
occasionally. It may occur at any age, and several have been seen in infancy, 
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although there has been no example of a congenital tumor. It seems to be the 
general experience that the majority of patients first come under observation 
between 20 and 40 vears of age. If the ordinary criteria of malignancy are 
strictly adhered to, salivary mixed tumor can be considered one of the benign 
tumors, although the possibility of recurrence is ever present. Mac arland has 
said, ‘‘Is any victim of this tumor ever really cured?’’®> Certainly a most dis- 
couraging feature is its tendency to recur after many years, in some cases as 


Fig. 7. 


Fig. 7.—Tumor from the cheek, showing unusually prominent adenomatous arrangement 
of the epithelium, although other portions of the tumor are of a more cylindromatous tyPé 
(<150.) A.I.P. Ace. 73432. (Neg. 99427.) 

Fig. 8—Tumor from the nose. MacFarland would most likely classify this as 4 car 
cinomatoid form because of the striking resemblance to basal-cell carcinoma. (X125.) A.LP. 
Acc, 48667. (Neg. 99413.) 


Fig. 8. 
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much as forty years. This has often led to experiences contradictory to the 
belief that if the tumor is removed with its capsule intact, the prognosis is favor- 
able. In this connection, MacFarland has made the interesting observation that 
excision of tumors ‘‘smaller than a lemon’’ has been followed by recurrence twice 
as frequentiy as when they were larger. His explanation is that a tumor is apt 


Fig. 9—Tumor of the bronchus; one of the types of so-called bronchial adenoma. The 
epithelial cells are basaloid and in this particular field there is little stroma. In other por- 
tions there is highly differentiated stroma including mature cartilage and bone. (X130.) 
ALP. Acc. 82034. (Neg. 90976.) 

; Fig. 10.—Another bronchial adenoma. In this field it shows the configuration of epithe- 
lioma adenoides cysticum. (X130.) <A.I.P. Acc. 84802. (Neg. 91022.) 


to be multicentric and the larger tumors represent a coalescence of possible 
small ones that may be removed en masse, whereas smaller tumors may repre- 


sent only a portion of the neoplastic tissue present. Persistent recurrences re- 
quiring multiple operations are not infrequent. Eventually the growths be- 


Fig. 9. 

Fig. 10. 
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come destructively invasive and may prove fatal from this activity. As already 
stated, no satisfactory histologic criteria on which to base prognosis have been 
recognized. 

Another contributor to the subject, to whom I did not refer in the chron- 
ologie table, is Major Allen,’ who was also on the Institute staff during the war. 
Several years ago he made a study of mixed tumors of mammary glands of the 
dog and of one human case. The incidence of cartilage and bone in the dog was 
strikingly high as contrasted to that in human breast tumors. He concluded 
from his painstaking morphologic and chemical studies that the cartilage is 
formed from the intercellular substance produced by the epithelium; that this 
cartilage is true cartilage; that fibrocartilage can develop also from sclerotic 
collagenous tissue; that heterotopic ossifieation is not necessarily dependent 
upon specific osteoblasts ; and that all these considerations are applicable to other 
tumors, including mixed tumors of the salivary glands. 


Fig. 11.—Tumor from the cervix uteri. The epithelium is: roughly columnar with acinar 
arrangement. The included cartilage is fairly well differentiated. Cartilage is occasionally 
found in the fundus uteri. (X150.) A.LP. Ace. 156189. (Neg. 99425.) 

I have chosen pictures of tumors from the various parts of the body simply 
to illustrate some of the constituents that are possible. If I do not have ex- 
amples of all the criteria upon which I stated that the diagnosis depends, you 
must take my word for it that they are present in other areas of the tumor than 
the particular field shown. 

The tentative conclusion, if any, to be drawn from this superficial analysis 
is that we must drop the term ‘‘salivary gland tumor’’ and use ‘‘mixed tumor”’ 
generically as referring to neoplasms that may arise in any organ or tissue con- 
taining glandular epithelium that is associated with a stroma sensitive to the 
‘‘organizers’’ of that epithelium. No tumor of this sort from the stomach and 
intestines has been described, and pancreatic adenomas do not contain the 
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stromal elements of the mixed tumor. It will require considerable study to de- 
termine any possible common denominator in these widely distributed tumors 
and to establish histologic criteria of prognostic value which MacFarland, a few 
years ago, said did not exist. 
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CENTRAL MYXOMA OF THE JAW 


Kurt H. THoma, D.M.D.,* anp Henry M. GotpMan, D.M.D.,+ Boston, Mass, 


INTRODUCTION 


HE purpose of this report is to call attention to a rather uncommon type 

of tumor found in the jaws, the so-called myxoma. Hitherto, this tumor 
has been regarded as similar to those seen in long bones which tend to recur 
and are often malignant. This study, based on eleven cases, shows the tumor 
to be benign and perhaps of odontogenic origin. 


DISCUSSION 


Myxoma is a term used to indicate tumors which are composed of a loose 
connective tissue with branched cells widely separated by a viscid, opalescent, 
mucoid fluid. While such tissue is not found in the adult body, it does exist in 
the umbilical cord; this tissue thus stands as the prototype of this tumor. How- 
ever, the myxoma is regarded by most pathologists as a modified form of fibroma, 
in which a mucoid intercellular substance separates an embryonic type connec- 
tive tissue so as to resemble in appearance the tissue of the umbilical cord. 
Thus, a pure myxoma is rarely if ever encountered, but a myxomatoid change 
or degeneration in a portion or even whole of some other type of connective 
tissue tumor is relatively frequently seen. 

The myxoma of long bones is a tumor which must be carefully followed 
for it tends to recur and become malignant. Thus the prognosis for such a 
ease must be guarded and the patient carefully watched. This tumor in the 
jaw, however, from the authors’ experience, is benign and does not reeur. There- 
fore, resection of the jaw is not advisable if the tumor ean be enucleated; usually 
these tumors peel out easily. Resection may be necessary, however, if the 
tumor reaches large proportions, entirely destroying a portion of the jaw. 

In the oral cavity the myxoma or fibromyxoma may occur as a peripheral 
or central tumor. The former is seen on the gingiva or palate and at times 
assumes a large size. The central tumor with which this report deals is asso- 
ciated as a rule with intense, persistent pain as a chief complaint. A constant 
radiographic finding is the somewhat mottled, honey-combed appearance of the 
lesion resembled a dentigerous cyst. In our series, in every instance except 
one either a tooth or teeth were missing or embedded. Like adamantoblastomas, 
myxomas occur most frequently in the second or third decades. They were found 
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in both the maxilla and the mandible, expanding the bone and often causing 
complete destruction of the cortex. 


The odontogenic fibroma was reported by us as arising from the_mesen- 
chymal portion of the tooth germ, that is, from the embryonic tissue of the den- 
tine papilla or dental follicle, and, later, from the periodontal membrane. This 
tumor may differentiate into a cementoma or dentinoma. However, instead of 
undergoing differentiation, a mucoid degeneration of the fibroma may take 
place, resulting in a so-called myxoma. Some evidence for this is seen in the 
eases studied. In one ease, the radiograph showed a large cystic area into which 
an impacted permanent canine extruded (Fig. 1). The tissue in this case was 
composed of a myxomatous connective tissue comprised of loosely arranged 
spindle- to stellate-shaped cells with long fibrillar processes. In one area, a 
distinet fibrous tissue could be made out. Since evidence was present that the 
tissue was essentially fibrous in nature, the tumor would then fall into the 
classification of odontogenic fibroma. The authors previously reported that 
the odontogenic fibroma could not clinically be distinguished from a dentigerous 
eyst and hence the true nature of the lesion only determined by microscopic 
examination. 

In. one case reported in the literature (Milhorn and Parkhill, 1946), the 
tumor radiographically resembled a dentigerous cyst; the microscopic exam- 
ination showed the tumor to be composed of a delicate myxomatous-appearing 
connective tissue which contained a few fine cords of epithelial cells. The con- 
nective tissue was comprised of loosely woven spindle-shaped and stellate cells 
with long, delicate, fibrillar processes and small, compact, ovoid, hyperchromatic 
nuclei. The epithelial cells occurred in narrow cords and resembled the perio- 
dontal epithelial remnants of Malassez. This case could be interpreted as an 
odontogenic fibroma in which a myxomatous degeneration had taken place and 
in which nonproliferating epithelial rests were found. Another case of similar 
nature, a Myxoma associated with an unerupted tooth, will be reported by 
Stafne and Parkhill in the next issue of the AMERICAN JOURNAL OF ORTHO- 
DONTICS AND ORAL SuRGERY, Vol. 33, No. 8, August, 1947. The microscopic 
examination showed a fibrous tissue with widely spaced, spindle-shaped and 
stellate cells between which a pale-staining, mucoid-appearing ground substance 
was found. Throughout the connective tissue were groups of epithelial cells. 


HISTGPATHOLOGY 


Histology of the tumors studied showed tissue distinctly fibromatous in 
character with myxomatous degeneration. Thus, the transformation of the 
fibroma is toward degeneration rather than toward specialization, for which 
reason such evidence as odontogenic activity of the cells as is seen in cemento- 
blastomas or dentinomas does not occur. The tumors consisted of a myxomatous 
tissue in which the cells were separated by a weakly basophilic substance. The 
cytoplasm of the cells was difficult to distinguish; the cells were elongated and 
found to have somewhat cytoplasmic processes stretching in different directions. 
The nuclei were usually thread-like, fairly hyperchromatic, and showed little 
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variation in shape or size. The tissue was quite well supplied with fine vessels, 
the walls of which were comprised of a single layer of endothelium. There was 
no evidence of any pleomorphism, hyperchromatism, or mitosis in any of the 
cases studied. 


Pig. Fig. 2. 


1.—Case 1. X-ray of myxoma, the tumor has the appearance of a dentigerous cyst. 


Fig. 
98475, Neg. 76788.) 

2.—Case 1. Postoperative x-ray; note the definite demarcation line after the enu- 
the tumor. (A.I.P. 98475, Neg. 76789.) 


Fig. 3.—Case 1. Photomicrograph showing the myxomatous structure of the tumor. (A. I. P. 


Acc. 98475, Neg. 77747.) 
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CASE REPORT 

CasE 1.—(Courtesy Army Institute of Pathology, Ace. 98475).—A white 
man, aged 23 years, complained of pain of the right upper jaw. Clinical ex- 
amination revealed a deciduous canine in place and a large swelling of the 
bueeal plate of the maxilla from the lateral incisor to the second molar. The max- 
illary bone had the consistency of an eggshell. The radiograph showed a large 
cystic area into which an impacted permanent canine extruded (Fig. 1). At op- 
eration, the entire mass was easily enucleated. The postoperative radiograph is 
seen in Fig. 2. The tissue was white and of soft cartilaginous consistency ; on 
section, the surface had a similar appearance to the external surface. Thin, 
tenacious, colorless material exuded from the tissue. 

Microscopie examination revealed a tissue composed of diffusely scattered, 
small, fusiform and stellate cells with many delicate radiating, anastomosing, 
and interlacing fibrillary processes (Fig. 3). The intercellular substance was 
basophilic, mucoid material including a few small roynd vacuoles and showing 
slight lymphocytic infiltration around the few blood vessels. The architecture 
was the same in all areas, and no mitotic figures were evident. 


Fig. 4.—Case 2. X-ray of the left side of the mandible showing the tumor extending below the 
first molar tooth; the polycystic pattern may be noted. 


Case 2.—Three years before, a 24-year-old man had noticed a swelling on 
the jaw in the region of the lower left. premolars. It gradually increased in 
size but was not painful. One and one-half years before, a cyst had been ex- 
cised, the membrane removed, and the area sutured. The swelling, however, 
did not decrease in size; on the contrary, it had gradually increased since then. 


Kxamination showed an egg-sized, hard, smooth tumor on the mandible, 
extending from the left second premolar to the midline. The jaw bulged both 
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Fig. 5.—Case 2. Photomicrograph showing the spindle-shaped cells with cytoplasmic processes. 


Fig. 6.—Case 3. X-ray of myxoma showing the characteristic honey-comb appearance of the 
tumor. 
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B. 


Fig. 7.—Case 3. A, The dense connective tissue to the right and the myxomatous structure 
to the left may be noted in this photomicrograph. B, Photomicrograph showing the dense col- 
lagenous type of connective tissue in another portion of the same tumor. 
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labially and lingually about one-quarter inch. The lower left canine, lateral 
and central incisors were loose. The lower left first premolar was missing. A 
sear of a previous excision was present. X-ray examination showed a multi- 
cystic tumor with lobulated outline expanding the mandible and extending from 
the right first premolar to the subapical area of the left first molar (Fig. 4). 
The gross specimen consisted of a portion of the lower jaw, measuring 4 
by. 4 by 2 em., with seven teeth contained in it. There was complete destrue- 
tion of the bone and replacement by a homogenous soft tissue extending to both 
cut edges of the specimen. It did not appear to be encapsulated. Microscopie 
examination revealed a polypoid mass composed of myxomatous tissue. In some 
areas the cells appeared to have long, spindly processes. Sprinkled throughout 
the tissues were lymphocytes and a few plasma cells and large mononuclear cells 


(Fig. 5). 


CasE 3.—An 18-year-old white man complained of swelling of the left jaw. 
An x-ray of the jaw revealed a large area of diminished density in the mandible. 
It was of honey-comb appearance, extending from the cuspid region to the 
unerupted third molar which was impacted against the roots of the second molar. 
The mandible showed rather marked expansion in this area and there was a 
bony network dividing it into a cell-like structure particularly toward the 
alveolar region (Fig. 6). The right mandible was normal in appearance, and 
an x-ray of the bones of the skull revealed they were entirely normal also. There 
was no evidence of metastases. The appearance of the lesion in the mandible 
would lead one to believe this was not malignant in nature. However, it was 
felt that a definite diagnosis could not be made on the basis of the radiographic 
findings. 

The excised specimen consisted of five normal-appearing teeth (two molars, 
two premolars, and one lower incisor), in addition to which there were several 
irregular fragments of bone measuring 7 em. in diameter and several fragments 
of soft, reddish-pink tissue measuring 10 centimeters. The largest of these 
fragments measured 2.5 em. and contained several attached, bony fragments. 
One aspect was yellowish-white and contained fibrouslike cords. Attached to 
the teeth were several yellowish, translucent nodules varying from 0.5 to 1 em. 
in diameter. On section these appeared smooth and contained bone spicules. 

Microscopic examination showed a myxomatous-appearing connective tissue 
composed of spindle-shaped and stellate cells. Many small blood vessels were 
noted. (Fig. 7, A and B.) 

Another x-ray. of the left jaw after operation showed an operative defect 
at the side of the previously described tumor, with only a thin shell of bone 
remaining on the medial inferolateral borders. The outline of the defect was 
somewhat irregular with numerous small spicules of bone extending into the 
cavity. It was impossible to say whether these were residual trabeculae or the 
result of the operative procedure. 


Case 4—A 44-year-old man complained of swelling of the upper right 
maxilla underneath a denture. This swelling would regress only to increase In 
size, causing dislodgment of the denture. The past history revealed that an 
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Fig. 8.—Case 4. X-ray of the myxoma of the upper jaw; the polycystic appearance is apparent. 


Fig. 9.—Case 4. Photomicrograph showing the myxomatous appearance of the tumor; many 
blood vessels are apparent. 
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attempt at drainage of the lesion had been made but no material could be ob- 
tained. Radiographic examination revealed a honey-comb, multilocular lesion 
which occupied almost the entire right portion of the maxilla extending up to 
the floor of, and encroaching on the antrum (Fig. 8). At operation, the lesion 
enucleated quite easily. 

Microscopie examination showed a myxomatoid connective tissue composed 
of long, spindle-shaped cells with fibrillar processes. Many small blood vessels 
were noted. (Fig. 9.) 

Twelve years after operation the patient was alive and well with no 


evidence of recurrence. 
SUMMARY 


The myxoma of the jaw is seemingly a benign tumor, as evidenced by a 
study of eleven cases, four of which are cited in the case reports. The asso- 
ciation of this tumor with embedded or missing teeth is striking, especially the 
case in which the tumor had the appearance of a dentigerous cyst. In a previous 
report the authors described an odontogenic fibroma which had the appearance 
of a dentigerous cyst. Since the myxoma, from histologic study, is derived from 
a degeneration of a connective tissue tumor, it is reasonable to suppose that the 
myxoma of the jaw is in reality an odontogenic fibroma which has undergone 
myxomatous degeneration. 
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PEMPHIGUS 
LESTER CAHN, D.D.S., F.A.C.D., New York, N. Y. 


HOUSEWIFE, aged 37 years, was sent to the dental clinic from the derma- 
A tologic department for an opinion as to her mouth lesions. She gave the 
following history: About five months before, she noticed excessive salivation 
She examined her mouth and found a whitish patch in the region of the uvula. 
A physician made a diagnosis of ‘‘trench mouth’’ and treated her with local 
applications of gentian violet and a spray containing some sulfa preparation. 
A mouthwash of hydrogen peroxide and bicarbonate was prescribed. As im- 
provement was slow, she consulted several other physicians, all of whom re- 
garded the case as one of ‘‘trench mouth.’’ A course of penicillin brought 
considerable relief from pain. The lesions continued, however, involving 
chiefly the palate and pharynx. Apart from the oral complaints, the patient 
had occasional headaches, tinnitus, and frequent bouts of palpitation. She 
tired easily and’ was often depressed. She also complained of a drawing and 
pressure sensation in her head. About nine months before she had had re- 
current paronychiae. 

Oral Examination.—The pharynx and uvula were covered with vesicular 
gray lesions about 4 to 5 mm. in diameter. Similar lesions were on the tonsils 
as well as on the anterior and posterior pillars of the fauces. A number of 
vesicular patches were on the buccal mucosa in the region of the mucobuccal 
fold, and one of these was removed for histologic study. Microscopically the 
lesion was considered consistent with the appearance of pemphigus. 

The patient was referred to the medical service where the following data 
were obtained: There were lesions on the genitals similar to those found in 
the mouth. Aside from the paronychiae and a slight acneform eruption on 
the forehead, there were no other lesions on the skin and none that was sugges- 
tive of pemphigus. 

Examination of the blood disclosed a hemoglobin of 76 per cent, a red cell 
count of 4,390,000, and a white cell count of 6,550, with 50 per cent segmented 
forms, 4 per cent nonesegmented forms, 34 per cent lymphocytes, 7 per cent 
monocytes, 4 per cent eosinophiles, and 1 per cent plasma cells. The blood 
sugar was 95 mg. per cent and the Wassermann was negative. Cultures of the 
oral lesions disclosed growths of Staphylococcus aureus B, Streptococcus viri- 
dans, and enterococcus. Cultures for fungi were negative as was an x-ray exam- 
ination of the chest. The phytotoxic index was 48 per cent, which is considered 
definitely toxie and compatible with the diagnosis of pemphigus. 
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DISCUSSION 


The word pemphigus is from the Greek and means ‘‘blister,’’ which is a 
characteristic feature of the disease ; for pemphigus is a condition in which suec- 
cessive crops of vesicles or bullae appear on a normal skin or mucous membrane 
without pre-existing erythema. There are, as a rule, constitutional symptoms 
and the disease lasts for indefinite periods of time, but eventually. ends fatally. 

The mucous membranes are always involved and especially the mucosa 
of the mouth. Very often the mouth is involved long before there are skin 
lesions and for this reason the patient may seek the aid of the dentist or oral 
specialist. 

There is an acute form and a chronic form of pemphigus. However, it is 
doubtful whether the acute condition belongs to the pemphigus group. In 
acute pemphigus, some bacterial agent which many times can be recovered from 
the blood is almost always present, and there frequently is a history of an in- 
jury, such as a cut. The disease also is ushered in with such symptoms of 
blood stream invasion as chills and high fever. 

The type of pemphigus with which we are concerned is the chronic 
variety and this is seen in three forms; namely, pemphigus vulgaris, pemphigus 
foliaceus, and pemphigus vegetans. Most investigators believe the latter forms 


are simply variants of the vulgaris type. 
Pemphigus is seen most commonly between the ages of 40 and 60, although 
eases have been reported in children. Stern and Colby reported a fatal case of 


pemphigus in a 13-year-old girl. The disease is slightly more prevalent among 
women. 

Etiology—The cause of pemphigus is generally believed to be unknown, 
although Urbach and lately Grace claim that it is due to a virus. Autopsies 
on patients with pemphigus do not disclose any significant findings that might 
implicate an etiologic factor. These patients usually succumb to cachexia 
brought about by loss of serum from denuded skin, insufficient nutrition, and 
secondary infections with complications such as bronchopneumonia. 

Pathology of Oral Pemphigus.—The appearance of the vesicle or bulla, 
which is simply a large vesicle, depends upon whether it arises in the epithelium 
or beneath the epithelium. If it is intraepithelial, noninfected, and free from 
hemorrhage, it will appear as a clear blister. If it is subepithelial, it will be an 
opaque, raised lesion. Most frequently we are not so fortunate in finding the 
lesion in these stages. Vesicles and bullae in the mouth are soon ruptured so 
that the lesion that usually confronts us is varied in appearance. It may be a 
raw, bleeding surface, sometimes covered with a loose, gray-white ‘‘membrane,”’ 
the roof of the bulla. Or it may be a crusted sore, oozing serum and occasion- 
ally blood. 

Pain varies. If the bulla is on the palate where there is a well-defined 
stratum corneum, the tension within it may cause severe pain. If it occurs on & 
loosely textured structure, such as the inside of the cheek, the pain may be 
negligible. However, if the bulla ruptures, the raw, denuded surface is then 
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Fig. 1.—A section of gingiva from a supposed case of ‘‘desquamative gingivitis.’”” The 
patient was a 56-year-old woman who first noticed ulceration of the gingiva in the region of 
the right mandibular premolars. The condition spread until the gingivae of practically all the 
teeth were involved. A diagnosis of desquamative gingivitis was made. 

Note the intraepithelial edema. Many of the cells show intracellular edema and ballooning 
degeneration with the formation of reticulated spaces and microscopic vesicles. The epithelium 
is permeated with polymorphonuclear leucocytes. There is subepithelial edema with loss of out- 
line of the basal-cell layer. The stroma is edematous and contains a profuse cellular infiltrate 
in which are a number of eosinophiles. 


lat Fig. 2.—A section of a bulla that appeared in the mouth of the same patient two years 

ater. The patient had now developed the classical clinical signs of pemphigus. Edema ha« 

pa the entire epithelium from the stroma. The bulla is filled with blood cells, predominantly 

in fiz irocytes. The stroma is edematous and the vessels are dilated. There is practically no 

— matory infiltrate except at one point where the. ~ is a circumscribéd collection of lympho- 

7 ~~ (I am indebted to the New York Institute of C) nical Oral Pathology for the latter part 
c history of this case and for the section from which I made the photomicrograph.) 
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subjected to constant trauma and infection and becomes excruciatingly 


painful. 
Mouth lesions of pemphigus may prevail for many months and even for 
some years before the skin becomes involved, and a prodromal oral sign of 


impending pemphigus may be a _ so-called ‘‘desquamative gingivitis.’’ A 
peculiar characteristic of the skin lesions of pemphigus is seen in Nikolsky’s 
sign. The epidermis can be rubbed off with the finger with slight friction, 
showing the diminished cohesion of the epidermal layers. This same character- 
istic is found in desquamative gingivitis, for in this condition one may easily 
rub the epidermis of the gum away. I have seen a case of desquamative gingi- 


vitis eventually develop into fatal pemphigus. 


Histopathology.—The pemphigus lesion, as we said above, is a_ bullous 
affair, and since it arises on an uninflamed skin or mucosa, it is natural that 
inflammatory exudate is minimal; this lack of inflammatory exudate is the only 
histologically diagnostic feature. The vesicle or bulla may arise within the 
epithelium due to intraepithelial edema, or the lesion may originate beneath the 
epithelium, when the whole epithelium is raised from the stroma. The bulla 
contains fibrin, some degenerated epithelial cells, a few polymorphonuclear leu- 
cocytes, and frequently a fair number of eosinophiles. 


The stroma shows little inflammatory infiltration. Occasionally there may 
be foeal collections of exudate. The papillary vessels are often dilated. 


In rare instances, an intact bulla may become secondarily infected, and 
when this happens it is filled with polymorphonuclear leucocytes. Such an 
infection can occur only through the hematogenous route. Should some of the 
thin-walled, dilated vessels in the papillary layer rupture, bleeding into the 
bulla will take place and the lesion becomes hemorrhagic. 


As was mentioned before, vesicles and bullae in the mouth are short-lived, 
so that the lesion we usually see is an ulcerated one that may or may not be 
covered by the necrotic former roof. In this ease, the histologic picture is one 
of surface ulceration beneath which the stroma presents widely dilated’ blood 
vessels, some of which are thrombosed, and an intense inflammatory exudate. 
Eosinophiles may again play a prominent part in the exudate. 


Diagnosis—One should always suspect pemphigus in any vesicular or 
bullous lesion of the mouth, especially if the mucosa from which it springs is 
not inflamed. All painful, excoriated lesions, especially if covered with a 
loosely attached ‘‘skin,’’ should also arouse one’s suspicions. 

The skin of the patient should be examined. As a matter of fact, this 
precaution should be taken in all instances of oral lesions, for frequently the 
mischief within the mouth is an oral expression of generalized dermatologic 


involvement. 

One may wish to consult a dermatologist when an examination of the skin 
is desired, and this is probably the wisest procedure, not only because of the 
dermatologist’s experience with skin lesions, but also because the genitals may 


reveal lesions to corroborate the diagnosis. 
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Bacteriologic smears are of no use. They show all types of mouth organ- 
isms including those of Vineent’s disease. Too often, pemphigus has been 
treated as a Vincent’s infection because of these smears. The blood count 
sometimes discloses an eosinophilia, but aside from this it is of little diagnostic 


value. 

The biopsy of a fresh lesion may aid in the diagnosis, for it will show a 
vesicular lesion arising from an uninflamed base. When the lesion has rup- 
tured and secondary infection has occurred, the biopsy is of little use. 

It has been found that in pemphigus, sodium chloride is increased in the 
skin, while it is reduced in the urine. If sodium chloride is given to a patient 
with pemphigus, the excretion of the chloride in the urine is diminished, com- 
pared with that of a normal individual to whom a similar amount of sodium 
chloride has been given. The degree of salt retention is thought to have some 
prognostic significance. Therefore, estimation of urinary sodium chloride, after 
a test dose of sodium chloride, may form another diagnostic link in the chain 
of evidence. 


: Fig. 3.—A section from a ruptured bulla from the case described in this paper. The 
remnant of the epithelial roof can still be seen attached at one edge. There is a superficial 
inflammatory exudate now present, but the deeper structures are still uninflamed. 


There is still one more test that is of aid, the phytotoxic index or the 
Pels-Macht test. This test is based on the theory that there is a toxie sub- 
stance in the blood serum of patients with various diseases that is inimical to 
the growth of living seedlings. The serum of the patient with pemphigus is 
most toxie of all. 
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The test consists in measuring the increment in the length of the straight, 
single roots of the plant, Lupinus albus. The average length of ten or more 
seedlings is measured and the seedlings are then placed in a suitable plant 
physiologic nutrient solution and allowed to grow for twenty-four hours, after 
which the roots are again measured and the average increase in length is deter- 
mined. This is the standard for comparison with similar seedlings grown in 
other solutions at the same time under the same conditions. Seedlings grown 
in the nutrient solution containing 1 per cent pemphigus serum will show a 
marked inhibition in the growth of the roots, as compared with the original nor- 
mal standard. The index of growth is usually below 60 per cent. 

This test may be useful in distinguishing pemphigus from erythema multi- 
forme, dermatitis herpetiformis, acute disseminated lupus, Senear-Usher syn- 
drome, and other bullous lesions. The clinical differential diagnosis between 
these diseases and pemphigus is often difficult and at times impossible. The 
Pels-Macht test may be the deciding factor. 

To recapitulate, the diagnosis of oral pemphigus is based on the appearance 
of the lesion, associated skin and other mucosal lesions, the Pels-Macht test, and 
the biopsy. 

Again, the possibility of desquamative gingivitis being a very early sign 
of pemphigus must be borne in mind. In every case of desquamative gingi- 
vitis, the Pels-Macht test should be performed. A biopsy may also be useful. 

Treatment.—Up to now there has been no successful treatment of pemphi- 
gus. Urbach suggested the use of methenamine because of his belief in the 
viral etiology of the disease. Grace urges the use of convalescent serum, also 
with the thought that pemphigus is a virus disease. The point is ‘‘ Where does 
one find cured cases of pemphigus?’’ Vitamin D in doses of from 100,000 to 
300,000 units a day has been tried, as have estrogens. 

In those cases where there are large weeping surfaces, lost protein can be 
replaced with plasma, or by the new protein hydrolysates. 

Penicillin to reduce the infection in the mouth is decidedly indicated. In 
this way, the food intake can be increased and aspiration of infected material 
prevented, thus decreasing the possibility of bronchopneumonia. 

The diet should be of high caloric value and contain adequate protein and 
vitamins, especially those of the B complex. 

In going over the available literature on pemphigus, I have been impressed 
with the fact that this disease has always been attacked’ as a more or less purely 
dermatologic problem and not as a medical one. Probably if these patients 
were investigated from a biochemical viewpoint, more information as to the 
cause of the disease would be revealed and an ultimate cure obtained. 
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MYOBLASTOMA 


JOSEPH L. D.D.S., M.S.,* Wasuineton, D. C. 


¢ 1926, Abrikossoff' described an unusual tumor which he believed arose from 
primitive myoblasts following muscle injury. Previous to this date, only 
one reference, Weber,? appears in the literature concerning this lesion. The 
myoblastoma is a relatively rare tumor and it was not until 1934 that Klemperer* 
reviewed the literature and reported six cases. Again in 1937, Gray and Gruen- 
feld* reviewed the literature and reported five additional cases. In all of 
these reports the clinical and microscopic descriptions are essentially similar. 
Frasdorf,® in 1939, reported bilateral myoblastomas in the pharynx of a 68- 
year-old man, and in his paper suggested that a dysontogenetie basis for their 
histogenesis should be considered. Gray and Gruenfeld suggested that the 
tumor cells arose from muscle fibers undergoing microbiotic changes. That 
the tumor resulted from abnormal degeneration of the mesenchymal cell which 
would ordinarily produce connective tissue was suggested by Meyer.® On the 
basis of these statements, considerable speculation has persisted as to the etiology 
of myoblastomas. In his original report, Abrikossoff suggested that the tumors 
arose as a result of a degenerative process of the muscle cells following trauma, 
and in a subsequent publication stated that some of the lesions might be asso- 
ciated with embryonic muscle cells on a dysontogenetic basis. 

In the examination of tumors and regenerating muscle fibers following 
trauma, one is impressed with the similarity of the cells produced. The 
fibrillar arrangement of the granules of these myoblastic cells has been described 
by both Wolbach’ and Godleski.* Both of these authors suggested that mature 
myofibrils might be formed as a result of the consolidation of these granules. 
In a further detailed discussion, Gray and Gruenfeld were of the opinion that 
these lesions were the result of degeneration of striated muscle cells. This 
opinion was shared by Ewing.® To support their observations they refer to the 
eases reported by Klinge’® which occurred in locations devoid of striated muscle 
tissue, stating that these tumors could not be associated with the regenerative 
theory of origin. Klinge had explained the origin of these tumors according to 
Cohnheim’s tumor theory, giving further weight to the dysontogenetic back- 
ground, The separation of the myoblastoma into two groups as suggested 
by Gray and Gruenfeld would lead one to suspect that the tumors reported in 
areas devoid of striated muscle tissue are not oncologically identical with the 
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myoblastoma. The fact remains that their histologic similarity is quite remark- 
able and in keeping with the usual degree of consistency noted in the morphology 
of myoblastomas in general. Recently, a section from the lip which was removed 
following radium implantation was examined at the Registry of Dental and 
Oral Pathology. The original tumor was a basal-cell carcinoma treated by 
radiation. There was extensive degeneration of the muscle cells suggesting ¢ 
pseudomyoblastic activity on a regenerative basis. 

It would appear that the theory of regenerative myoblastie activity as an 
etiologic possibility must be given consideration, since it has been noted that in 
many instances following trauma the cytoplasm of the degenerating muscle cells 
beeomes granular and as regeneration occurs, the granules consolidate, producing 
a fibrillar matrix. At one time, the term ‘‘congenital epulis of the newborn’’ was 
a description given these tumors when encountered intraorally. However, be- 
cause of etiologic and descriptive inaccuracy, this term has been largely dis- 
carded. It does not seem feasible that the generic term ‘‘epulis’’ should still 
be used to describe myoblastomas in this location as suggested by Gray and 
Gruenfeld. In a recent report of seventeen cases from the files of the Registry 
of Dental and Oral Pathology, thirteen or 17.5 per cent affected the tongue, the 
remaining four being distributed in the cheek and lips. This survey indicates 
that males are more often affected, although other authors have reported about 
equal frequency among males and females. In general, the tumor is small, 
seldom reaching a size more than 1.5 em. in diameter, although, on occasion, 
larger tumors are encountered. 


‘ 


HISTOLOGY 


Histologically, the appearance of the tumor is quite characteristic. It is 
composed of large, granular, acidophilic cells, polyhedral in shape, measuring 
between 20 and 60 micra. Sudan stains are uniformly negative, the granules 
apparently being essentially neutrophilic. Inasmuch as a mistaken diagnosis 
of xanthoma is often submitted, this fact is of considerable importance. On 
rare occasions, some minor discrepancy in the cellular staining characteristics 
is noted, although the nuclei are fairly uniform. Vacuolés are seldom noted, 
although some authors have felt that glycogen granules should be present. 
Extensive special stains in an attempt to verify the presence of these granules 
have been uniformly negative. 

One of the important changes is seen in the overlying epidermis, particularly 
in tumors of the lip. The epithelium exhibits considerable hyperplastic change, 
in some instances approaching a pseudoepitheliomatous hyperplasia which is 
occasionally mistaken for malignant transformation (Fig. 1). It is questionable 
if this change is ever truly representative of a malignant process, it more likely 
being the result of expansive growth of the underlying tumor. As a rule, mitotic 
figures are not seen although their presence has been reported by several in- 
vestigators. In many instances the tumor cells appear to be arranged in. clumps 
surrounded by a thin connective tissue septum (Fig. 2). However, this is not a 
universal finding inasmuch as in some lesions the tumor cells are rather closely 
packed together, presenting a remarkably uniform appearance. Masson’s 


* 


Fig. 2.—Courtesy of U. S. Army Medical Museum, Acc. No. 87766. 


Fig. 1.—Courtesy of U. S. Army Medical Museum, Acc. No. 87766. 
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trichrome stain is negative in such tumors, indicating that the cells are in 
direct apposition. In spite of the recent, more numerous references to this 
tumor, one must consider it as essentially rare. The etiology is still a matter 
of speculation and is widely discussed. It would appear that the regeneration 
of injured striated muscle fibers provides an essential part of the background. 
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WARTHIN’S TUMOR (PAPILLARY CYSTADENOMA 
LYMPHOMATOSUM) 


DonaLp A. Kerr, D.D.S., M.S.,* ANN ArRBor, MICH. 


APILLARY cystadenoma lymphomatosum, Warthin’s tumor, and the Eng- 
lish term, lymphadenoma of the salivary gland, refer to a tumor of the 
parotid gland which is of interest because of its rarity and unusual appearance. 


HISTORY 

This tumor was first described by Albrecht and Arzt in 1910. They de- 
scribed two cases of a tumor in the parotid region characterized by specific epi- 
thelial structures supported by a lymphoid stroma. They assigned to this 
tumor the descriptive term, papillary cystadenoma lvmphomatosum. In 1929, 
Warthin reviewed the two previously described cases and added two of his own, 
with an excellent description of their pathology. Since that time it has been 
referred to as Warthin’s tumor, because of simplicity rather than precedence. 

INCIDENCE 

There have been numerous cases reported since that time. Martin and 
Khrlich,? in 1944, found sixty-six genuine cases in the literature and added 
twenty-two of their own. In 1946, MeNeely® reviewed the literature and re- 
ported ninety-three cases, but did not include Martin and Ehrlich’s. He added 
five eases of his own. In a somewhat hasty review, I have found 104 cases. 
This indicates that it is not as rare, perhaps, as was formerly believed, but still 
is not a common tumor. Martin and Ehrlich observed 359 parotid tumors over 
a period of twelve years. Of these, 6 per cent were Warthin’s tumors. They 
comprised less than two per cent of all the neoplasms of the head and neck in 
this series. This is in keeping with the observations of others. 

This neoplasm occurs in middle-aged or elderly males. It is ten times more 
frequent in males, with its highest incidence in the fifth deeade of life. The 


youngest case reported was two and one-half years of age and the oldest was 


92 years. 
CLINICAL FEATURES 
The clinical history is not characteristic, so that the tumor is usually not 
clinically distinguishable from other parotid gland tumors. Diagnosis is almost 
always made from biopsy. The chief complaint of the patient is usually one 
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Fig. 1.—Typical picture of a papillary cystadenoma lymphomatosum, showing lymphoid stroma 
and papillary processes with pale columnar epithelium lining cystic spaces. 


Fig. 2.—Area showing effect of x-ray; reduced lymphoid tissue; increased fibrous tissue show- 
ing degeneration. 
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of facial disfigurement without any associated symptoms. The disfigurement 
or apprehension as to the true nature of the growth is usually the reason the 
patient seeks medica! advice. The tumor exhibits slow and steady enlargement 
over a period of years. It usually does not exceed 4 or 5 em, in size and the 
average duration is three to four years. The tumor is usually in or attached 
to the parotid gland and has never been reported in the substance of any of 
the other salivary glands. It is usuaNy unilateral, but six eases of bilateral 
Warthin’s tumor have been reported. Martin and Ehrlich reported three of 
their twenty-two cases as bilateral and in two of these the tumors were multiple. 
The tumors usually occur as moderately firm to slightly fluetuant, smoothly 
contoured masses in the preauricular or retromandibular areas. They are 
usually ineapsulated, so are freely movable and do not produce changes in the 
overlying skin. 
PATHOLOGY 

Gross Pathology.—The tumor is usually ineapsulated but in some instances 
the capsule may be absent and the tumor may infiltrate the surrounding gland. 
The surface is usually smooth. The consistency varies from firm to fluetuant, 
with variations in a single tumor. On cutting, varying amounts of serous to 
chocolate fluid escape. The cut surface shows the papilliferous character, with 
small white nodules representing the lymphoid follicles. The papillae ex- 
tend into small, irregular eystie spaces. 

Histopathology.—The tumor is composed of a lymphoid stroma which is 
molded into papillae covered by stratified columnar epithelium. The papillae 
may be simple villi or may show complex patterns of arborization, which pro- 
duces a cystic, alveolar, or tubular pattern characteristic of the tumor. The 
epithelium is of stratified columnar type; the outermost layer of cells is tall and 
cylindrical with deeply stained nuclei at the outer edge. Beneath the columnar 
cells there are two or three layers of polygonal or euboidal cells with lighter- 
staining nuclei and a smaller amount of cytoplasm. There is often the appear- 
ance of a clear cuticular border. The cells are pale and stain lightly with 
eosin. Between the papillae and in the glandlike spaces there is a pink amor- 
phous material in which there may be some cell debris. The epithelium rests 


upon a very narrow basement membrane. The remainder of the stroma consists 
of lymphoid tissue varying from scant lymphocytic infiltrations to dense, true 
germinal centers which~are especially prominent in the broad, blunt, rounded 


papillae. 
HISTOGENESIS 

Many hypotheses have been offered as to the origin of this tumor, none 
of which is entirely satisfactory or conclusive. Warthin? was of the opinidn 
that they represented heterotopia of mucous membrane from pharyngeal endo- 
derm, representing Eustachian tube, and were related to branchiogenic cysts. 
Others® have subscribed to the branchiogenie theory because of the embryonal 
type of epithelium associated with lymphoid stroma, an arrangement commonly 
found in branchiogenie cysts. 
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It has been suggested‘ that they are vestigial remnants of orbital salivary 


glands which are present in some Carnivora. The chief objection to this hypoth- 
Failure of 


esis is that orbital inclusions have not been demonstrated in man. 
remnants of undifferentiated salivary gland tissue to fuse with the ductal system 


has also been suggested. 


Fig. 3.—Fatty atrophy of salivary glands showing invasion by lymphoid stroma; no capsule 
present; hydropic degeneration of epithelium. 


Fig. 4.—Vacuolar degeneration of epithelial cells. 
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Albrecht and Arzt' proposed that they arise from heterotopic gland rests sit- 
uated in lymph nodes in or adjacent to the salivary gland. Hamperl’ and 
Jaffe® are of the opinion that they arise from cells which may be differentiated 
from both acinar and duct epithelium. These cells were called oncocytes and 
give rise to the tumor when present in aberrant salivary tissue of lymph nodes 
near the parotid gland. They called the tumor oncocytoma. 

All agree that this is a teratoid tumor, but the exact histogenesis has not 
been established. 

TREATMENT 

Surgical treatment with complete excision results in permanent cure. Par- 
tial excision or incision and drainage is unsatisfactory and results in_ recur- 
rences. Irradiation therapy has been suggested, but evidence of radio-sensitivity 
is not reported. 

CASE REPORTS 

Two cases have been selected. Case 1 gives some information on the effect 
of irradiation. Case 2 is reported because of the peculiar vacuolar change in 
the epithelium. 

Case 1.—W. W. G., white male, aged 63, entered the hospital with the chief 
complaint of swollen glands in the neck. 

For six months, the patient had been aware of an enlargement of the left 
cervical glands. One massive gland was noted. It was nontender, nonadherent, 
and was progressively increasing in size. He consulted his local physician and 
was given ‘‘six x-ray treatments,’’ after which the gland decreased in size and 
almost completely disappeared. The decrease in size was temporary and soon 
there was evidence of recurrence. The patient then had five more ‘‘x-ray treat- 
ments’’ which did not produce any decrease in size. He was admitted to the 
hospital two weeks later. Physical examination was essentially negative except 
for a hickory-nut-sized, firm, nontender, unattached nodule at the angle of the 
jaw on the anterior border of the sternocleidomastoid muscle. There was one 
small nodule in the submaxillary region. At operation, the nodule was removed 
and a suprahyoid and deep cervical lymph node resection was done. 

Pathologic Report——Gross Examination: Material consisted of a small 
mass, 2 by 2. by 2.5 em., which appeared as a eystie structure previously opened. 
With this were several lymph nodes. 

Microscopic Examination: A cystic tumor with numerous papillary projec- 
tions, covered by pale-staining eosinophilic stratified columnar epithelium; 
stroma composed of lymphoid tissue with some germinal centers in the larger 
papillae. 

Diagnosis: Papillary cystadenoma lymphomatosum. In many areas the 
stroma was more compact than usual and there was only a diffuse spread of 


lymphocytes. In some areas there was vacuolar degeneration and necrosis of 
the stroma. The epithelium in many of the cystic spaces also showed evidence 
of degeneration. The tumor was markedly more vaseular than usual. These 
changes weré’of a patehy character and, while the x-ray apparently produced 
necrosis and degeneration in some areas, the tumor was not markedly affected. 
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CasE 2.—J.S., white male, aged 65, had as his chief complaint a sensation 
of pressure in the left ear of eight months’ duration. 

On physical examination, a firm, almost cystlike, freely movable tumor, the 
size of a hen’s egg was noted just posterior and inferior to the angle of the left 
mandible. The tumor was not fixed on tensing of muscles nor did it appear fixed 
to the parotid. The other physical findings were not significant. This slow- 
erowing, nontender mass was first noted five years previously. It had slowly 
increased in size. The tumor was surgically removed. : 

Pathologic Report——Gross Examination: The specimen consisted of an en- 
capsulated, semicystic mass, 4 by 2 by 2.5 em. 

Microscopic Examination: Cystic tumor composed of complex papillomatous 
processes covered by a stratified, columnar epithelium. The epithelium ap- 
peared in many places as a single layer of cells on a delicate basement membrane. 
There was a very delicate stroma present which in places was lymphoid in 
character. There were a few germinal centers present. The epithelium formed 
numerous acinar or glandlike spaces, partially filled with a pink granular sub- 
stance. Most of the epithelial cells showed a marked eystie degeneration. The 
cytoplasm was vacuolated and dispersed throughout the cell in fine granules, 
This produced a cell of very pale-staining character. 

Diagnosis: Papillary eystadenoma lymphomatosum, showing eystic degen- 
eration of epithelial elements. 


SUMMARY 


A brief review of the literature on papillary cystadenoma lymphomatosum 
has been made, a teratoid tumor of the parotid gland reported, and one case 
presented to demonstrate the effect of x-ray. A second case was included to 
show a peculiar degenerative change in the epithelium of the neoplasm. 
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METASTASIS OF CHONDROMYXOSARCOMA TO THE 
JAW AND TOOTH 


HAMILTON B. G. Rosrnson, D.D.S., M.S.,* CoLumBus, 


ETASTASES to the jaws of tumors from various sites have been re- 

ported.** 7-11, 14-16, 18 These include carcinomas, neuroblastomas, and sar- 
comas from the ovary, testes, breast, kidney, adrenal, rectum, thyroid, and bone. 
The following case,® of metastatic chondromyxosarcoma followed a clinical course 
similar to that in Goldstein and Goldstein’s case, metastasizing from the leg of 
a young boy and invading the bone and soft tissue of the mandible and the tooth 
pulp. 

Chondromyxosarcoma is a very malignant tumor which usually arises peri- 
osteally and which radiographically is characterized by its translucent and 
nearly invisible periosteal shadow. It is related to periarticular structures and 
has a rapid clinical course, usually with fatal outcome. Symptoms commonly 
exist for about five months, possibly following trauma, and begin as pain. It 
occurs most frequently in patients from 14 to 21 years of age.’ 

Geschickter and Copeland’ note that microscopic sections from a series of 
cases essentially present a study in miniature of the entire embryology of bone. 
Of course this ‘‘rehearsal of the entire embryology of normal bone’’ is distorted 
as would be expected in tumor growth. The tumor metastasizes or extends into 
large veins which it may fill with neoplastic tissue. 

CASE REPORT 

The patient, an 11-year-old boy, jumped from a small building and 
turned his right ankle in May, 1945. He noticed moderate pain for several 
days. In June, he again turned his right ankle and noticed more pain. En- 
largement beneath the knee joint occurred and was treated by application of 
hot packs and bandages. There was some recession of pain. In September, he 
entered school but had tenderness over the proximal end of the tibia. X-ray 
examination had been made and it was reported that there was no evidence of 
pathosis. The boy was told that he had a torn ligament. New radiographs 
were made and a diagnosis of osteomyelitis’ was reported in September, 1949. 
A biopsy specimen was taken but the report is not known. A cast was applied 
for a few weeks but was very uncomfortable. 

In November, another cast was applied but became unbearable. It was cut 
to relieve pressure as indicated, yet the toes became enlarged and the tissues 
necrotic. In December the cast was replaced. In the course of this first seven 
months of treatment he had received sixty-two injections of penicillin (dosage 


unknown). 


*College of Dentistry and Division of Cancer Research, Ohio State University. 
Read at the First Annual Meeting of the American Academy of Oral Pathology, Chicas® 
Ill., Feb. 9, 1947. 
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On Jan. 12, 1946, the boy was admitted to a hospital. His erythrocyte 
count was 3,560,000, his leucocyte count was 21,000 (90 per cent polymorphonu- 
clear neutrophiles) and his hemoglobin was 42 per cent. Gram-negative dip- 
lococci and a few gram-positive cocci were cultured from his leg lesion. X-ray 
examination showed marked destruction of the upper half of the tibia with loss 
of continuity about two inches below the epiphyseal line. After numerous trans- 
fusions, the red blood cell count was raised to 4.2 million. the hemoglobin to 


Fig. 1.—Metastatic chondromyxosarcoma in right mandible of 12-year-old-boy (April, 1946). 


Fig. 2.—r ‘diograph of tumor area in right mandible. Note “‘spiking’’ of root of second molar, 
loss of lamina dura and of supporting bone architecture (April, 1946). 


le 
LO 
d 
1 
> 


560 Hamilton B. G. Robinson 


6 
r 
T 
fi 
il 
Fig. 3.—Section of tumor from mandible. Note anaplastic appearance of cells, mitoses, and 
presence of cartilage-like substance; A, mitotic figure. 
: pu 
Fig. 4.—Resorption along lateral surface of second molar root as result of pressure = ha 


growing tumor stimulating connective tissue to odontoclastic activity. This produces SP 
seen in Fig. 2; A, pulp, B, dentine, C, resorption. 
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68 per cent, and the white cell count dropped to 10,500 per centimeter. His 
right leg was amputated and a diagnosis of osteogenic sarcoma was reported. 


In March, 1946, a ‘‘gum boil’ was noticed in the lower right molar region. 
The boy worked at his recently erupted lower right second molar until it was 
freely movable. In April, 1946, he was referred to Dr. D. P. Snyder because of 
intraoral swelling. Dr. Snyder sent the patient to me. Examination revealed a 


Fig. 6. 


Fis. 5.—Pulp of second molar showing tumor metastasis in blood vessel; A, dentine, B, 
pulp, C, chondromyxosarcoma metastasis in blood vessel. 
h Fig. 6.—Growing tumor mass (B) compressing pulp (A) at apex of tooth. Cushioned 
ammock ligament (C@) appears te be protecting pulp. 


Fig. 5. 
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dark red, rubbery firm mass about 3 by 3 by 4 em., attached by a broad base to 
the buccal surface of the gingival mucosa distal to the second molar. The mass 
was neither painful nor tender. (Fig. 1.) X-ray examination, both intraoral 
and extraoral, showed some loss of architecture in the bone of the second molar 
area and loss of the lamina dura shadow around the second molar. The second 
molar appeared to be partially extruded. There was some ‘‘spiking’’ of the 
roots but no marked evidence of bone proliferation or of focal osteoclasia. (Fig. 
2.) On May 6, Dr. Joseph L. Morton reported radiographic evidence of in- 


Fig. 7.—Recurrence of tumor mass in right mandible (June, 1946). Note similarity to mass re- 
moved in April. 


Fig. 8.—Tumor invasion has resulted in enlargement of left shoulder with pathologic fracture 
and mottling of head of humerus (June, 1946). 
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B, tumor in reduced 


C, osteoid formed in tumor. 


arcation and compression of pulp (A). 
A, Enamel matrix 
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asion of enamel epithelium of third molar. 


Fig. 9.—Tumor (B) in pulp showing definite line of dem 
enamel epithelium and 
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filtration of the right shoulder. On April 29, Dr. Snyder removed the second 
molar and the tumor mass. 

Microscopie examination of the tumor mass showed highly anaplastic con- 
nective tissue type cells, mucoid areas, chondromatous tissue, and some osteoid 
formation. There were frequent mitotie figures. (Fig. 3.) The tooth showed 
resorption along the root surfaces (Fig. 4), sarcoma in the blood vessels of the 
pulp (Fig. 5), and tumor apparently compressing some sort of delimiting mem- 
brane at the apical end of the pulp (Fig. 6). The diagnosis of chondromyxo- 
sarcoma was made. 

On June 24, the patient reported with a recurrence almost identical to the 
original oral tumor (Fig. 7). The patient had had a small and ineffective dose 
of radiation therapy since he was last seen. The right shoulder had been in- 
jured by a fall from the wheel chair two weeks before (Fig 8). X-ray exam- 
ination by Dr. J. L. Morton showed mottling of the head of the humerus, a 
pathologie fracture at the shoulder, and mottling of the mandible. Dr. Philip 
Mahan excised the oral tumor and the underlying involved tissue to prevent the 
mass from enlarging to the point where mastication would be impossible. Miero- 
scopically, it resembled the tumor removed previously. 

On August 2, the boy had developed the same type of lesion at the same 
site. The mass was removed by me. The underlying tissue of the jaw was 
now softer and it was possible to remove the tissue back as far as the carotid 
artery by the use of the fingers alone. Radiographically, the mandible showed 
almost complete loss of substance and involvement of the ramus. There was 
little bone left at the site of the shoulder metastasis and the process showed 
marked progression as reported by Dr. W. H. Carter. 

The patient died within the next four weeks. 


DISCUSSION 


This tumor demonstrates the need for careful evaluation of all symptoms 
before making a diagnosis. The original symptoms indicated an injury and 
led to a diagnosis of traumatic injury (sprain, torn ligament), and later infee- 
tion (osteomyelitis). The treatment was aimed at traumatic injury and infee- 
tion (foments, casts, penicillin). At what stage the original sarcoma arose is 
problematic. It may have preceded the injury. It may have been incited, in 
part, by the injury, or it may have arisen after the time of injury. Whether 
early diagnosis would have been of benefit is questionable, in view of the usual 
history of this tumor. The intraoral lesion might have been suspected as a 
neoplasm from its time of origin. We had hoped, rather than thought, that 
it might be a benign giant-cell tumor, unrelated to the original sarcoma. A 
biopsy proved that it was a chrondromyxosarcoma. 

The teeth and supporting structures demonstrated several of the symptoms 
of oral neoplastic growth. (1) The second molar became loose at an early age 
without apparent periodontal disease. (2) The roots of the teeth showed 
‘‘spiking,’’ radiographically (Fig. 2). Histologically, this is demonstrable as 
resorption of the lateral surfaces of the root under pressure stimulus from the 
tumor mass (Fig. 4). (3) The lamina dura is not visible radiographically, bu! 
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there is no evidence of inflammation. This is the result of replacement of the 
alveolar bone by the tumor. (Fig. 2.) (4) The bone architecture appears 
disturbed radiographically. 


Histologically, the pulp shows pressure signs at its apical end (Fig. 6) 
and there appears to be some sort of elastic dividing membrane between the 
periapical (tumor-involved) tissue and the pulp. This may be the cushioned 
hammock ligament described by Sicher'* for normal erupting teeth. 


The pulp of the second molar, but not that of the first molar, showed sar- 
coma growing within it. The tumor in the pulp was within the blood vessels. 
The cells resemble the tumor cells seen extrapulpally. In one region (Fig. 5) 
mature bone was seen surrounded by sarcoma cells in a pulpal blood vessel. 
Although I know of no other report of a metastasis within the vessels of the 
pulp, intravascular growth is characteristic of the chondromyxosarcoma.’* In 
some ways, the tumor in the pulp appears more mature than that in the peri- 
apical regions. It is possible that the sarcoma of the leg first metastasized to 
the pulp and from there metastasized to the periapical region. Campelia and 
Boyle’ reported the metastasis of an embryonal carcinoma primary in the man- 
dible with involvement of the pulp. In their ease it was not possible to ascertain 
whether the tumor invaded directly into the pulp by extension or whether it 
metastasized to the pulp. They reviewed the literature on tumor masses in the 
pulp and eonsidered most reports to represent simple pulp hypertrophies. How- 
ever, they cite Zajewloschin and Libin’s™ findings of tumor masses in the pulps 
of teeth from seventeen of fifty-six cases of tumors of the jaws. 


The developing third molar was invaded by tumor. This appeared as ex- 
tension into the pulp (Fig. 9) and into the enamel organ (Fig. 10). The ex- 
treme degree of invasiveness of this tumor is indicated by the penetration of the 
enamel organ, deposition of osteoid in the enamel epithelium, and stoppage of 
enamel formation. 

SUMMARY 


A chondromyxosarecoma of the right leg with metastasis to the pulp of the 
lower right second molar, right side of the mandible, right shoulder and lungs 
is described in a 12-year-old boy. 
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THE TEETH AND THEIR SUPPORTING STRUCTURES IN PATIENTS 
TREATED BY IRRADIATION 


Epwarp ©. Starng, D.D.S.,* anp Harry H. Bowrne, M.D.,t 
ROcHESTER, MINN. 


HIS study concerns a small group of patients who visited the Mayo Clinic 
+ on account of lesions amenable to surgical treatment or irradiation or a 
combination of these procedures and who, as time passed, returned for further 
consideration on account of complaints referable to the dental system. 

The data submitted are ineomplete in that no preliminary dental roent- 
genograms were made before treatment and further dental roentgenograms 
were not made at satisfactory intervals. Instead, the roentgenograms may be 
classed as those of intermediate or random examinations made as the complaints 
of the patients referred more and more to the teeth and jaws. 

Two of the patients had extensive cavernous hemangiomas involving the 
head and neck and were treated with radium, one at 4 weeks of age and the 
other at 5 months. One patient had a giant cell tumor of the jaw which was 
treated by surgical diathermy and with radium at 15 months of age, another 
had carcinoma of the thyroid and was treated with radium at 8 years of age, 
and still another had earcinoma of the tongue and was treated by surgical 
removal of the primary lesion and with radium and roentgen rays at 39 years 
of age. 

It is not the purpose of this presentation to give a complete review of all 
the factors involved. Although no attempt will be made to formulate extensive 
conclusions from the limited data presented, some of the findings did seem to 
be the result of the rather characteristic effects of the treatment factors em- 
ployed. 

The probable effects of external irradiation on the teeth and their support- 
ing structures may be manifested by arrested development. and osteonecrosis, 
in the main depending on (1) the intensity of the irradiation, (2) the age of 
the patient at the time of exposure, (3) the length of the interval between the 
time of exposure and the time of observation, and (4) the susceptibility of the 
patient to. the irradiations. 

For example, moderately filtered irradiation at a rather short distance and 
prolonged treatment in certain anatomic locations may be destructive to normal 


*Section on Dental Surgery, Mayo Clinic. 
tSection on Radium Therapy, Mayo Clinic. 


567 


568 Edward C. Stafne and Harry H. Bowing 


and pathologic tissues. Irradiation applied in early childhood to the developing 
teeth and jaw should be more arresting than the same treatment applied to the 
completely developed or adult teeth in later life. The interval between the 
time of treatment and the time of observation or complaint is important in that 
the injury may take years for its development or completion; furthermore, the 
susceptibility of the individual to irradiation is today considered a biologie 
rather than a technical problem. 

Another important consideration is the type of pathologic lesion for which 
the surgical procedure, surgical diathermy, and irradiation techniques are 
employed, for the control of these procedures and techniques must be related 
to the local and systemic effects of the pathologic process. There may be im- 
portant anatomic structures also in the treatment field that cannot be adequately 
protected. The probable altered function of the parathyroids in cases of cancer 
of the thyroid must receive this consideration on account of the former’s role 
in caleium metabolism. Altered thyroid function may cause myxedema. 

In eases of extensive hemangioma, the neighboring structures may be 
destroyed by the advancing lesion and their replacement by fibrous tissue will 
oceur after judicious or well-planned treatment. 

The direct and indirect effects of irradiation at a distance on the immature 
and mature teeth and jaw have not been adequately studied. Reference in the 
literature is secant. As early as 1905, Recamier' observed underdevelopment of 
teeth as a result of exposure to roentgen rays. As a result of the exposure of 
the right side of the head of a kitten 4 days old to roentgen rays, he later 
observed underdevelopment of the skull on the irradiated side and records 
‘*Even the teeth on the irradiated side were smaller and shorter than on the 
unexposed side of the face.’’ 

In 1925, Leist? observed that there was an interruption in dentine forma- 
tion in the incisor teeth of rats after exposure to roentgen rays. There was 
degeneration of the odontoblasts for which the roentgen rays seemed to have 
a selective effect. No defects were noted in the enamel as a result of the 
irradiation. Interruption of dentine formation was temporary, and the teeth 
soon resumed their growth. Leist,® in 1926, also observed delayed eruption of 
the deciduous teeth of six children whose mothers had been subjected to roent- 
gentherapy of the uterus during pregnancy. In one instance, only four maxil- 
lary teeth and one mandibular tooth had erupted at the age of 21 months. 

Smith,‘ in 1931, exposed the jaws of five rats 6 days old to dosages of 
roentgen rays comparable to those employed in the making of dental roent- 
genograms of children. This was done in an effort to determine the possible 
effects of such dosages on the teeth in their formative stage. A study of serial 
sections of the jaws and teeth of the rats did not reveal any defects as a result 
of the exposures used. Smith,° in 1938, exposed the jaws of three rats 6 days 
old to roentgen rays but employed greater dosages. One rat received a cumula- 
tive dosage of 15 Holzknecht units in one week’s time, another 10 Holzknecht 
units, and the third, 6 Holzknecht units. Definite disturbances of dentine 
formation and degeneration of odontoblasts were found in the incisors and in 
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one developing last molar of the rat that had received the greatest exposure. 
In the rat ‘that received the intermediate exposure the defects were confined 
to the incisors, and no defects were noted in the teeth of the rat in which the 
smallest dosage had been used. No defects were found in any of the dental 
structures other than in the odontoblasts and the dentine. From a study of 
transverse serial sections, it was found that the effect was only temporary, and 
it appeared that only the part which was undergoing development at the time 
of exposure was affected. The findings mainly were in accord with those of 
Leist in his investigation of the effects of irradiation on the incisor teeth of rats. 

Leist,® in 1927, irradiated the jaws of three puppies in which the decid- 
uous teeth were still present. In two of the puppies, roentgen rays were 
used; one of them received four treatments two to four weeks apart, the roent- 
gen dose varying from 8 to 15 Holzknecht units in a single exposure; the other 
puppy received less exposure. The third puppy was treated with 100 mg. 
radium three times at intervals of four weeks. Effects of the irradiation were 
destruction and reduction in the number of odontoblasts and early atrophy 
of the pulp. Other effects noted were delayed dentition, slowed rate of growth, 
and incomplete development of the teeth. Mature teeth, when affected, showed 
no tendeney toward regeneration, which is contrary to what happens in the 
vase of undeveloped teeth. The loss of mature teeth, when it occurred, was in 
great part due to injury of the periodontal membrane and the alveolar process 
itself. 

Underdevelopment of bone has been noted as a result of therapeutic irra- 
diation in children. Desjardins’ reported a case in which the growth of a 
humerus was impeded after roentgentherapy for osteogenic sarcoma in a girl 
9 years of age. Bisgard and Hunt® reported two cases, in one of which an 
index finger failed to reach its normal length after application of radium at 
the age of 1 year and in the other of which shortening of the leg occurred as 
a result of roentgen and radium irradiation of a tumor of the knee of a child 
5 years of age. No doubt underdevelopment of the jaws may also occur as a 
result of irradiation. 

A lowering of vitality which, in some instances, progresses to necrosis is 
the primary réaction of adult bone to radiation. According to Warren,’ adult 
bone is probably more sensitive to radiation energy than is skin or mucous 
membrane, and radionecrosis may take place beneath intact skin or mucous 
membrane, Macroscopic integrity of bone tends to be maintained even after 
exposure to heavy irradiation, but with superimposed trauma or infection there 
may be gross disintegration. Sequestration is much slower in osteoradionecrosis 
than in osteonecrosis produced by infection or trauma only. 

A pure radiation effect in the maxilla and mandible is infrequent, but 
marked destruction of these bones is often seen as a combined effect of radiation 
and infection. Lawrence” recently reported six cases of osteoradionecrosis of 
the mandible. He said that heavy external irradiation causes intrinsic damage 
to the bone which usually does not become apparent unless the damage is asso- 
ciated with trauma or infection. The necrosis so produced is characterized by 
a painful, prolonged course, late sequestration of bone, and oceasional per- 
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manent deformities. In one case, the process was prolonged over a pericd of 
about six years. Osteonecrosis produced by irradiation differs from the usual 
osteomyelitis in that no involucrum is formed. Removal of sequestrum is in- 
dicated only when it is about ready to slough, since it serves as support around 
which fibrous healing may take place. In view of the large number of cases 
of osteoradionecrosis which result from prolonged irradiation of the jaws, 
Lawrence suggested that all teeth be extracted before any radiation therapy 
is instituted. The minimal precaution should be the removal of all teeth in 
the direct beam of radiation. Lawrence also suggested that at least ten days 
should ensue between the time of extraction and the time of irradiation so as 
to permit healing in the tooth sockets. 

An indirect effect of irradiation of lesions of the head and neck is the 
occurrence of rampant caries which may have an onset from a few weeks to 
more than a year after treatment. In some instances, the crowns of all teeth 
present have been almost completely destroyed within a year after onset. An 
exeellent description of this type of caries has been made by del Regato,"' who 
expressed the opinion that it was produced by an indirect mechanism independ- 
ent of any direct action on the teeth, for the lesions were also observed in 
patients who had received no direct irradiation to the jaws. He suggested that 
modifications in the secretion of saliva as a result of irradiation of the salivary 
glands may be one of the factors in producing the lesions; this modification 
may be a diminution in the quantity secreted or a qualitative alteration of 
the saliva. 

A surprisingly large number of patients who have received irradiation 
which has affected the salivary glands acquire the habit of holding fruit drops 
or other acidified confections in their mouths almost continuously to relieve a 
sensation of dryness or a metallic or other taste. In such instances, it is possible 
that the acidified confections could actually initiate and greatly accelerate the 
development_of caries, for rapidly progressing lesions very similar to those that 
follow irradiation have been seen in persons who have begun to use acid con- 
fections excessively, even when no irradiations have been given. Indeed, the 
fact that the lesions in both instances are characterized by rapid disintegration 
of enamel over broad surfaces suggests that decalcification may be one of the 
causative factors. 

Some observations of the probable effect of irradiation on the teeth and 
their supporting structures are presented in the following five cases. 


CASE REPORTS 


CASE 1.—A girl, aged 4 weeks, was treated for an extensive cavernous hemangioma of 
the neck, tongue, chin, and lower lip. The hemangioma was also present on the right side 
of the epiglottis and in the region of the epiglottic fold, which accounted for an inspiratory 
and expiratory stridor. There was ulceration of the hemangioma in the lower lip. The 
patient was in poor general condition. 

The first dental roentgenograms were made Dec. 2, 1940, two years after completion 
of irradiation, when the patient was about 2 years, 6 months of age (Fig. 1, a). The p& 
tient’s chief complaint at that time was odontalgia as a result of extensive caries which 
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involved nearly all the deciduous teeth. There was as yet no roentgenographic evidence of 
ealcification of any of the premolars. The crowns of the incisor and canine teeth were 
undergoing calcification, although the crowns of the lower incisors appeared to be smaller 
than average. 

Another dental roentgenogram made Aug. 9, 1944, when the patient was 6 years of 
age, is shown in Fig. 1, b. Seven of the carious deciduous teeth were still present. There 
was no roentgenographic evidence of the premolars with the exception of the upper right pre- 
molar which was in the first or early stage of calcification. The first evidence of calcifica- 
tion of the upper second premolars usually.appears prior to 244 years of age; therefore the 
beginning of development of this tooth was delayed by more than three years. 

Calcification of the roots of the lower incisors, canines, and first molars was being com- 
pleted prematurely, the incisors and first molars at least three years earlier, and the canines 
nearly six years earlier than the normal time for completion of growth. All these teeth were 
also very much smaller in size than normal teeth. In regard to the upper teeth, the crowns 
of the canines appeared to be smaller than normal, but the roots had not reached the advanced 
stage of development that the roots of the lower canines had reached. 


Fig. 1.—Case 1. a, Appearance at 2% years of age. 


In a roentgenogram made Noy. 16, 1946, when the patient was 8 years of age, there 
was as yet no evidence of premolars other than the upper right second premolar, which, since 
‘wo years previously, had been undergoing a normal rate of calcification (Fig. 1, c). Growth 
of the roots of the small upper canine teeth was being completed prematurely. The crowns 
of the second molars were of normal size and appeared to be undergoing normal development. 


From the roentgenographie and clinical evidence, the effect on the dentition 
appeared to have been a destruction of. the dental germs of seven premolars 
and a marked delay in development of one premolar. Other effects also were 
the formation of dwarf-sized lower incisors, lower canines, lower first molars, 


and upper eanines. 
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Fig. 1.—Case 1. 
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CASE 2.—A boy, 5 months of age, was brought to the clinic on July 27, 1936, because of 
a cavernous hemangioma of the lower lip, floor of the mouth, and tongue. The lesion was ex 
tensive, deep seated, and the face was asymmetric. Radium therapy was instituted and a 
series of external applications were given in July and November of 1936. The fields included 
the right and left cheek and sublingual areas, all of which may be considered a wide areg 
for irradiation. Marked improvement of the condition was noted by July of 1937 and further 
treatment was applied, the external irradiations being supplemented by insertion of radon 
seeds into the angioma of the lower lip. External radiations and insertion of radon seeds 
into the angioma of the lower lip were repeated during November, 1937, when the treat 


ment was discontinued. 


Fig. 2. 2. a, Appearance at 7 years and b, at 9 years of age. 


The first dental roentgenograms that were available were made in 1943 when the pa 
tient had reached the age of 7 years (Fig. 2, a). Eruption of the teeth seemed to be taking 
place within normal time limits, for the first molars and incisor teeth had erupted, with the 
exception of the upper lateral incisors. All the deciduous teeth were still present where per 
manent teeth had as yet not erupted. The crowns of the deciduous teeth were of normal 
size. The roots of the deciduous teeth appeared to be of normal size with the possible excep- 
tion of the lower second deciduous molars and canines, which presented short and tapering 
roots. All the deciduous molars either had been filled or were carious. 


The crowns of both upper and lower permanent first molar and incisor teeth were of 


normal size. However, the roots of the lower first molar and incisor teeth were underde 
veloped, being shorter and more tapered than normal, Their growth had been prematurely 
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completed as evidenced by normal-sized apical foramina. In the upper incisors, the apical 
foramina were large, and active growth apparently was still taking place. 

From the roentgenographic evidence, the permanent upper canines and premolars were 
undergoing normal development. The permanent lower canine and premolar teeth were 
undergoing active growth, but the left canine, right canine, and right first premolar were 
very much smaller than normal. 

A dental roentgenogram made July 14, 1945, when the patient was 9 years of age, is 
shown in Fig. 2, b. Three deciduous molars had been lost prematurely, probably as a result 
of caries, and the upper lateral incisors had erupted. Formation of the enamel of the in- 
dividual teeth, including the second molars, had been completed chronologically within normal 
time limits. Growth of the abnormally small lower canines had been completed prematurely. 

The roentgenographic evidence revealed arrested development of the roots of the decidu- 
ous lower molars and canines and of the permanent lower. first molar and incisor teeth. There 
was marked underdevelopment of the crowns as well as of the roots of the lower canines and 
right first premolar. The upper teeth apparently were undergoing normal development. 


In this ease, radium therapy was instituted at 5 months of age and con- 
tinued over a period of sixteen months or until the patient was 21 months of 
age. At 5 months, the crowns of the deciduous teeth are largely formed and 
should, therefore, be of normal size, as they were in this case. However, 
development of the roots of the deciduous canines and molars is not completed 
until approximately 214 to 3 years of age; therefore, there was evidence of 
underdevelopment in this case. Also affected were the lower permanent incisors, 
canines, first premolars, and first molars, teeth which were in varied stages of 
calcification prior to 2 years of age. The lower second premolars and second 
molars do not begin to ecalcify until subsequent to 2 years of age. Obviously 


the dental germs, in this ease, had not been destroyed, for these teeth proceeded 
to undergo normal development and the crowns appeared to be of normal size. 

The teeth affected were confined to the lower jaw. There was some maloc- 
clusion and slight underdevelopment of the mandible. 


CasE 3.—In September of 1925 a boy, 15 months of age, had a tumor removed from 
the right side of the lower jaw by surgical diathermy. On microscopic examination, it 
proved to be a foreign body giant cell tumor. The tumor recurred in November, 1925, 
and in January, 1926, and again was destroyed by surgical diathermy. In January, 
1931, five years later, marked bilateral thickening of the mandible had appeared and there 
was enlargement of the cervical glands on both sides. Roentgenograms revealed marked de- 
struction of bone in the body of the mandible on both sides; this destructive process extended 
into the ascending rami (Fig. 3). There were only five teeth present in the mandible at that 
time. These were two permanent central incisors, two unerupted permanent first molars, and 
an unerupted permanent left canine. Because of the extent and apparent activity of the 
‘tumor, it was felt best to employ radium in treatment of the condition. 

A series of radium applications at a distance was given in January, April, July, and 
October of 1931, which resulted in marked reduction and recession of the tumor. The treat- 
ments were repeated in February, June, and September of 1932, and in February and July 
of 1933, at which time they were discontinued. The treatment fields included the right side of 
the lower jaw, in the main; however, the left side of the lower jaw and the right and left 
cervical regions were also included. 

When the patient was seen on June 16, 1937, at 13 years of age, there was no evi- 
dence of recurrence of the tumor, but marked lack of development of the anterior portion of 
the mandible was noted (Fig. 4). There were only three teeth and remnants of another 
tooth present in the mandible. The lower left first molar had erupted, had been destroyed by 
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caries, and the root was then being exfoliated. The left lower canine had erupted but only 
a small portion of the root of this tooth had developed. 

The roots of all permanent teeth present in the maxilla were underdeveloped witli the 
possible exception of those of an unerupted left first molar. The root of the left central 
incisor was shorter than it would have been otherwise, for it also had undergone resorption 
as a result of pressure from the unerupted left canine. The unerupted canines had smal) 
tapered roots, and the upper left second premolar in its entirety was a small undersized tooth, 


Fig. 3.—Case 3. Appearance at 7 years of age prior to radium applications. Compare with 
Fig. 4. 


In this case, there was no roentgenographie evidence of recurrence of the 
tumor in the body of the mandible and the vertical dimension of the mandible 
was greatly reduced from normal. The underdeveloped, functionless, almost 
edentulous mandible probably would have been markedly underdeveloped even 
in the absence of irradiation therapy. 


CasE 4.—A girl, 8 years of age, was brought to the clinic on Aug. 8, 1934, because 
of a swelling of the glands of the neck which had appeared about four months previously. 
A diagnosis of malignancy of the thyroid with metastasis to the local lymph nodes and to 
distant sites was made. A biopsy of tissue from the cervical region revealed Grade IV 
adenocarcinoma (Broders’ classification). 

A series of radium applications supplemented by roentgen therapy was given from 
Aug. 31, 1984, to Sept. 7, 1934. Another series was given from Dec. 6, 1934, to Dec. 11, 1934, 
inclusive. Roentgentherapy was again employed on March 20 and 21, 1935; this was followed 
by radium therapy from June 25 to 28, 1935, and from Dee. 10 to 12, 1935. 
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A dental examination on Dec. 5, 1934, revealed that the permanent incisors and first 
molars had erupted and were in their normal position in the arch. The deciduous canines 
and molars were still present with the exception of the upper left deciduous molar which 
had been lost about six months previously as a result of extensive caries. The lower left 
first deciduous molar had become loose after an acute periapical infection. 


A dental roentgenogram revealed the presence of all permanent teeth with the ex- 
ception of the third molars (Fig. 5, a). Unfortunately, the films were not placed sufficiently 
far posteriorly to include the third molar regions, The teeth that could be seen were in the 
normal chronologic order of development. The roots of the incisor and first molar teeth had 
reached approximately their normal size, but calcification of the apical portions was not 
fully completed. The roots of the canines, premolars, and second molars were only partially 
ealcified. 

A dental roentgenogram made June 18, 1943, about nine years later, is shown in Fig. 
5, b. The roots of the incisor and first molar teeth were fully developed. The roots of the 
upper premolar and second molar teeth were of approximately normal size, but the narrow, 
constricted apices of the upper canines suggested that the roots of these teeth had not reached 
their normal size. The roots of the lower canine, premolar, and second molar teeth were in- 
completely formed. The over-all length of the roots of these teeth was probably very slightly 
greater than the length that had been reached nine years previously, as evidenced by the roent- 
genogram made in 1934. The process of calcification had not been arrested completely, how- 
ever, for the wide apical space had been closed and the root apices had a tapered form, with 
apical foramina which appeared to be of normal size. The third molars, with the exception 
of the one on the lower right, were absent. The lower right third molar was small and rudi- 
mentary in form, but it was thought that it would complete development although the root 
had as yet not undergone complete calcification. 


The congenital absence of third molars is not an uncommon occurrence. 
The small size of the lower right third molar has been noted in other cases; 
however, rudimentary lower third molars, in contrast to rudimentary upper 
third molars, are very rarely seen. 

The preceding case is of interest because of the dental roentgenographic 
evidence which was available immediately prior to the time therapy with radium 
and roentgen rays was instituted. The early roentgenogram revealed the stage 
of development the permanent teeth had reached, and the later roentgenogram 
revealed evidence which suggested that growth of the roots of the underde- 
veloped teeth had been, in a measure, arrested. The function of the dental 
papilla was not completely arrested as evidenced by the closure of the large 
apical foramina which had taken place after radium therapy and roentgen- 
therapy had been carried out. 


CasE 5.—A dental roentgenogram of the lower right molar teeth of a man 39 years of 
age is shown in Fig. 6. It revealed sclerosis of the alveolar bone in the premolar and molar 
regions, with destruction of bone about the roots of the three molar teeth. The molars were 
loose and tender on pressure. The patient complained of pain when chewing and of tender- 
hess on the lingual surface of the jaw in the region of the first and second molars, where a 
sequestrum could be seen protruding through the mucous membrane. 

The patient gave a history of having had a cancer of the right side of the tongue. This 
had been removed surgically three and one-half years previously and removal had been followed 
by radium and roentgentherapy, all done elsewhere. About fourteen months prior to the time 
the dental roentgenogram was made, a mass had appeared overlying the thyroid cartilage, 
which, on drainage and biopsy, proved to be actinomycosis. This condition was treated by 


three exposures to roentgen rays within a period of five weeks after biopsy. 
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The osteonecrosis of the jaw in this instance was probably largely a result 
of irradiation for the tumor of the tongue three and one-half years previously, 
The premolar and molar teeth did not respond to tests for vitality; however, 
the absence of extensive caries suggested that these teeth contained vital pulp 
prior to the time of irradiation. Whether the periodontal lesions were present 
prior to treatment is also uncertain. No doubt teeth and supporting structures 
which are normal and in excellent health prior to irradiation may, as a result 
of disability and loss of function on the involved side, soon become infected 
and may become the site of conditions which predispose to osteonecrosis. 


Fig. 6.—Case 5. Osteoradionecrosis in a patient 39 years of age. 


COMMENT 


The five cases reported herein present interesting data for careful analysis 
and thoughtful study. It is impossible to evaluate completely all the findings 
and to draw definite conclusions. The cases are too few in number, and multiple 
therapeutic procedures and several techniques were employed. The ideal ther- 
apeutic procedure is the removal of the lesion with very little or no destruction 
of the regional normal anatomic structures. As a rule, the lesion is not without 
destructive local or altered systemic effects. The evaluation of the pathologic 
and therapeutic features should be appreciated as much as possible in every 
ease in order to evaluate properly the future changes usually interpreted in 
terms of therapeutic results. Furthermore, observations regarding these matters 
are important in order to improve the method of treatment. From the stand- 
point of therapeutic radiology, briefly stated, the tissue changes occurring it 
the treatment field may be classified as lethal and sublethal. These changes 
are brought about by direct and indirect effects on the pathologic tissue cells 
and on the cell bed or adjacent normal cell structures, such as, for example, 
the connective tissue, blood, lymphatic, and nerve tissues. In any treatment 
field, both lethal and sublethal changes may be found. The lethal change ocewrs 
in the immediate vicinity of the intense source of radiation and the sublethal 
change occurs at a distance from the source of radiation. The former is char- 
acterized chiefly by destructive effect and the latter by arrest of growth and 
function. Dental roentgenograms are quite revealing and the following inter- 
pretations seem to be logical and justified. 
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From the foregoing cases it is cireumstantially evident that the dental 
germ may be injured to the extent that it will not form a tooth, or there may 
be a marked delay in the onset of calcification in the event that the tooth does 
eventually form. Some teeth may be very small in size and may complete their 
growth prematurely. The most frequent manifestation is the underdevelopment 
of the roots of teeth that have undergone partial development, and this may 
also take place in the deciduous teeth in infancy. The odontoblasts, the dental 
pulp, and the ameloblasts must, in some instances, be affected likewise as evi- 
denced by the formation of dwarf-sized crowns. In fully developed teeth, there 
is a question whether large dosages of radiation may produce degeneration of 
the dental pulp. 

Indirect effects of irradiations may be the occurrence of. extensive dental 
caries and, in some instances, a loss of mature teeth as a result of osteoradio- 
necrosis of alveolar bone. 


CONCLUSIONS 


All patients with pathologie lesions about the head and neck should be 
adequately studied, including consideration of roentgenograms of the head and 
dental system made before treatment as well as those made at the time of the 
follow-up examinations. 

The irradiation therapy outlined for a child should be confined to the field 
of involvement and the adjacent structures should be shielded as much as 
possible. The initial dose of irradiation should be adequate and the interval 
between applications quite lengthy; probably this interval should be thought 
of in terms of many months. The decision to repeat treatment should be based 
on definite evidence that repetition of treatment is necessary for a good result. 


The adult patient should be prepared for irradiation treatment by pro- 
phylactic dental management. This type of dental consideration should reduce 
or prevent dental degeneration, caries, and osteoradionecrosis as a postirra- 
diation complication. 
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DENTAL ROOTS IN THE MAXILLARY SINUS 
Epwarp Starng, D.D.S.,* RocHEsSTER, MINN. 


HE shadow of retained roots of teeth superimposed on that of the maxillary 

sinus is often seen in the roentgenogram. Nearly all of these roots are sit- 
uated in their original position in the dental alveolar socket. Roots lying free 
in the maxillary sinus are rarely encountered; when roots do occur in this 
location, they are most often recognized by a deviation from their normal vertical 
position in the arch and by an absence of the lamina dura which normally sur- 
rounds them. Some dental roots, particularly those of small size, which are 
foreed into the maxillary sinus and are not recovered, may become incorporated 
in mucous secretions and may soon be eliminated through the normal sinus open- 
ing into the nostril. 

In the event that a root becomes lodged between the antral mucosa and the 
wall of the maxillary sinus, it may become a source of local inflammation or 
maxillary sinusitis. A root was found in this location in the following ease. 


CASE REPORT 

A man, 41 years of age, was referred for the removal of a root in the upper left second 
premolar region. An attempt to extract the second premolar had been made some time 
previously but there had been a failure to remove the root in its entirety. A roentgenogram 
revealed a root in which root canal therapy had been performed and which, because of its 
deviation from a normal position, appeared to have been forced from its original position in 
the socket (Fig. 1, inset). There was also a history of a chronic maxillary sinusitis. 

The root was removed on Jan. 15, 1945, with the patient under local anesthesia, An 
incision was made along the crest of the alveolar ridge from the third molar region to a point 
near the first premolar, from which it was extended upward and forward to the buccal fold. 
The flap was made sufficiently large so that when it was replaced it covered completely the 
opening which had to be made in the wall of the maxillary sinus. The mucoperiosteum was 
retracted upward, exposing the lateral wall of the maxillary sinus. A slight discoloration 
of the bone directly overlying the root could be seen and an opening was made through 
the antral wall sufficiently large to deliver ‘the root. The root was found encapsulated by a 
mass of soft tissue situated between the antral mucosa and the bony wall of the maxillary 
sinus. After removal of the root and the tissue which surrounded it, the mucoperiosteum 
was replaced and carefully sutured. 

The specimen which had been removed was decalcified and longitudinal microseopi¢ 
sections were made which revealed that the root was completely surrounded by a capsule 


of inflammatory tissue (Fig. 1). 


A root or root fragment which is forced into the maxillary sinus may be- 


4 


come a nucleus for the formation of a rhinolith. Roentgenograms of a patient 
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who for several years had been suffering from chronic maxillary sinusitis re- 
vealed a foreign body in the left sinus. Dental roentgenograms revealed an ab- 
sence of bone of the floor of the maxillary sinus in the first molar region which 
suggested that the object was probably a dental structure that had been 
forced into the sinus. The degree of radiopacity ef the periphery of the object 


Fig. 1.—Longitudinal section of a root removed from the maxillary sinus; the root is sur- 
rounded by a capsule of inflammatory tissue. ( 10.) Inset, root in maxillary sinus, 


Sa, 


Fig. 2.—Dental root from the maxillary sinus encapsulated by calculus. (X8.) Inset, root 
in maxillary sinus. 

Suggested that the object might be the crown of a tooth (Fig. 2, inset). After 
removal, a longitudinal ground section was prepared which revealed that the 
inner portion of the object contained a dental root. The entire root was covered 
by a heavy deposit of calculus. A portion of the caleulus became separated from 
the root during sectioning (Fig. 2). 

The degree of radiopacity of a rhinolith does not vary greatly from that 
of a tooth structure, and the one may be confused with the other when the 
image appears on the roentgenogram. <A radiopaque object which appeared in 
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the lateral view roentgenogram of a maxillary sinus proved to be a rhinolith 
(Fig. 3). The specimen in this instance was divided in halves to determine if 
gross pieces of tooth structure were present in the center of the specimen, and 
none were seen (Fig. 3, inset). Further, to rule out the possible presence of 
dental root substance, the specimen was placed in a deealcifying solution but 
no root substance was found. However, as a result of decalcification, a thread 
about 1 em. in length was found in the mass, a foreign body which probably had 
provided the nidus on which a deposition of caleulus had been initiated. 


Fig. 3.—Rhinolith in the maxillary sinus. Inset, rhinolith. ( 7.) 


There have been some instances in which patients have been referred for 
the removal of dental roots that recently had been forced into the maxillary 
sinus but in whom the roots were no longer present when the patients presented 
themselves. Therefore, it is important to make roentgenograms shortly prior 
to the time removal of the root is contemplated. 
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SURGICAL AND ORTHODONTIC TREATMENT IN A CASE OF 
NONERUPTION OF TWELVE PERMANENT TEETH 


Epwarp C. Starne, D.D.S.,* RocHEsTER, MINN., AND 
FLoyp L. WentwortH, D.D.S., St.. PAuL, MINN. 


NE of the causes of noneruption of the permanent teeth is prolonged 
O retention of the deciduous teeth. Retention of one or a limited number 
of deciduous teeth beyond the normal time for exfoliation is in itself not an 
uncommon occurrence. Such retention usually exists when there is congenital 
absence, impaction, or noneruption of the permanent successor or when the 
permanent tooth erupts into malposition. Some deciduous teeth which are 
retained serve a useful purpose in adult life, particularly when the permanent 
successors are absent, and in such instances the possibilities for their future 
usefulness should be considered. When there is congenital absence of a large 
number of permanent teeth, as often occurs in ectodermal dysplasia, deciduous 
teeth have been retained well into adult life, or until such time as the jaws have 
reached their maximum size and have become favorable for wearing of artificial 
dentures. Morgan? has called attention to the ill effeets which result from pro- 
longed retention of deciduous teeth and has advised extraction as a measure 
to avoid malposition and noneruption of the permanent teeth. When prevented 
from erupting, the permanent successor diverges from its vertical position and 
tends to rotate and to assume an abnormal position. A marked curvature of 
the roots may also occur when the unerupted tooth is situated near the maxillary 
sinus or the inferior border of the mandible. When these things have occurred, 
the result will probably be either an unerupted or malposed tooth even though 
the cause for failure of the tooth to erupt at the proper time is removed; such 
a tooth will not assume its proper place in the dental arch without the aid of 
orthodontic measures. 

Prolonged retention of deciduous teeth may occur when there is a failure 
of the roots to resorb owing to the character of the bone and its lack of resorp- 
tive power, as in eases of cleidocranial dysostosis, cretinism, and so forth. 
Under such cireumstances, extraction of the deciduous teeth as a preventive 
or corrective measure rarely alters the situation, and orthodontic procedures 
carried out in such cases are rarely successful. As a matter of fact, in cases 
in which there is a prolonged retention of a large number of deciduous teeth, 
the possibility that such retention may be associated with one of these conditions 
in which there is lack of resorptive power should be ruled out before orthodontic 
measures are instituted. As with congenital absence, occurrence of super- 
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numerary teeth, and other anomalous conditions, the prolonged retention of 
deciduous teeth may be hereditary and is not necessarily associated with any 
systemic condition. 

The following is a case in which there was prolonged retention of twelve 
deciduous teeth and in which the permanent successors were successfully brought 


into their proper place in the dental arch, 
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CASE REPORT 

A girl, 16 years, 6 months of age, was seen on June 6, 1941, at which time all her 
deciduous molars and canines were still present. These teeth were in good occlusion, were free 
from active caries, and were very firm in their sockets. A dental roentgenogram (Fig. 1) 
revealed that there had been very little if any resorption of the roots of the deciduous teeth. 
All the permanent premolars and canines were present. From the evidence available, it was 
obvious that the deciduous teeth would be retained indefinitely. 

The patient appeared to be a normal, healthy girl. The general physical examination 


gave essentially negative results. There was no history to suggest that the dental condition 
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was hereditary, and in two of her brothers the change from the deciduous to permanent denti- 
tion had occurred within normal time limits. 

Several courses of treatment for correction of the condition were considered. One of the 
methods suggested for trial was to remove the deciduous canines and first molars as a measure 
to encourage eruption of the permanent successors. This was done in July, 1941, and at the 
time of extraction a portion of the dense sclerotic bone directly overlying the incisal and 
occlusal surfaces of the crowns of the unerupted teeth was also removed. Removable partial 
dentures were inserted to replace temporarily the missing deciduous teeth and to serve as space 
retainers. This procedure resulted in slight eruption of the upper left canine, the lower right 
canine, and the lower right first premolar, the remaining unerupted teeth showing no change 
in position. Other than the slight eruption of a few teeth, it was uncertain as to how much 
had been gained, but it was apparent that continuation of this course would not bring about 
the desired result. At that time a decision was made to extract the deciduous second molars 
and to remove a sufficient amount of bone overlying all the unerupted permanent teeth to 
permit attachments to be placed on them, so that they could be brought into their proper 
place in the arch by means of orthodontic foree. This procedure was not carried out, how 
ever, until June, 1943, when the patient was 18 years of age. 


Fig. 2.—a, Casts made after extraction of deciduous teeth and removal of alveolar process over- 
lying unerupted permanent teeth; b, casts made after all appliances had been removed. 


The right side of the lower and upper jaws was operated on June 3, 1943. The surgical 
procedure carried out in the lower jaw, which was also followed in the upper jaw, was as 
follows: The second deciduous molar was extracted first. Two incisions then were made 
parallel to the crest of the alveolar ridge, one about 1 em. buccal and the other about 1 cm. 
lingual to it. The mucoperiosteum situated between the two incisions was then freed and 
completely removed, care being exercised not to free or disturb the attachment of the muc0 
periosteum buccal or lingual to the respective incisions. Bone overlying the crowns of the 
unerupted teeth was then removed by means of a chisel until slightly more than half of the 
coronal portions of the teeth was exposed. To accomplish this it was necessary to remove 
a larger amount of bone on the lingual than on the buecal surface, for the unerupted pre 
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molars were all inclined toward the lingual surface. No attempt was made to cover the 
crowns of the unerupted teeth and they were allowed to remain exposed. 

The two second deciduous molars on the left were extracted on June 10, 1943, and the 
crowns of the unerupted teeth were uncovered; the same surgical procedure that had been 
employed on the right was used. 

The orthodontic treatment was begun. Impressions of the teeth showing right and 
left sides were taken in July, 1943 (Fig. 2). Following this, the fitting of the edgewise 
bracket bands was started. By November, 1943, all the teeth in upper and lower arches were 
banded and attached to the edgewise arches. In July, 1944, the molar bands were removed, 
the attachments were soldered, and impressions were taken for lingual arches in the upper 
and lower jaws. 

By this time the unerupted premolar and cuspid teeth were showing quite a mesial and 
lingual tendency. Roentgenograms were made at intervals of three months to permit ob- 
servation of developments. Roentgenograms showing appliances attached were made just 
before the bands were removed for placing of the lingual arches in July, 1944 (Fig. 1, b). 
The case was carried to completion with routine adjustments until January, 1946, when all 
appliances were removed. Impressions and final roentgenograms were made. The finished 
models are shown in Fig. 2, b and the final dental roentgenograms in Fig. 1, c. The roent- 
genograms revealed that the interseptal bone and the alveolar crest were normal in the region 
of the teeth that had been brought into position by orthodontic treatment. 


COMMENT 


The prolonged retention of a deciduous tooth may result in formation of 
selerosed alveolar bone overlying the crown of the unerupted permanent suc- 
cessor, bone which does not resorb readily in response to the eruptive force 
exerted by the unerupted tooth. Therefore, it may be necessary to remove the 
dense, sclerosed bone before eruption can take place. The alveolar bone that 
is removed is gradually replaced as the tooth erupts, and a normal amount of 
supporting bone is present when the tooth has reached its proper place in 
the arch. 

REFERENCES 
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MANDIBULAR CYST OF UNCERTAIN ORIGIN: REPORT OF A CASE 


EpWaARp C. STaFNE, D.D.S..* RocHESTER, MINN. 


HE eyst illustrated by the following ease is one of uncertain etiology. It 
f igen often occurs in the lower premolar region. It is being seen with 
increasing frequency as a result of the more prevalent use of routine dental 
roentgenologie examination. Blum' has reported epithelium-lined cysts similar 
to the one shown herein, and Millhon and I** have reported several of them 
with the suggestion that the eysts may have their origin from epithelial rem- 
nants in the interseptal bone, that is, from epithelium which at one time had 
been associated with the roots of the deciduous molars. In one instance, the 
small portion of the apex of the deciduous root was still present. 


CASE REPORT 

A woman, 52 years of age, came to the clinic Aug. 20, 1945, to undergo a general 
physical examination in the course of which a dental examination was done. The dental 
roentgenograms revealed a cystic cavity in the bone situated between the lower left canine 
and first premolar teeth (Fig. 1, inset). Dental roentgenograms had been made in 1933 but 
these were not available. However, there was no notation of a cyst on the previous dental 
record and it was therefore assumed that the cyst was not present at that time. The canine 
and first premolar responded normally to tests for vitality, their color was normal, and 
there was no history of pulpitis. The patient had more recently experienced some discomfort 
in the lower jaw on the left but this could be attributed to extensive caries which was present 
in the lower left second premolar. 

The surgical procedure was carried out with the patient. under local anesthesia and the 
approach was made from the buceal surface. An incision was first made from the gingival 
margin in the region of the canine and extended anteriorly and downward to the labial fold. 
The gingival attachment was freed posteriorly to a point opposite the second premolar and the 
mucoperiosteum was retracted downward to expose the bone overlying the cystic cavity. On 
exposure, a slight bulging of the cortical bone was noted directly over the site of the lesion. 
This bone was very thin and was easily removed; a mass of soft tissue which was fairly 
firm and which did not appear to be the site of inflammation was revealed. The mass of soft 
tissue was readily separated from the wall of the cavity in the bone by blunt dissection and 
was removed intact (Fig. 1, inset). The wound was treated with sulfathiazole powder and 
the mucoperiosteum was replaced and sutured. The postoperative course was uneventful. On 
microscopic examination, the tissue which had been removed proved to be a cyst which was 


lined with squamous epithelium (Fig. 1). 


A tentative diagnosis of a cyst lined with epithelium could be made from 
the roentgenographie evidence, which was similar to that observed in other 
eases in which cysts had developed in the interseptal bone. However, a lesion 
of neoplastic nature was also a probability since it did not appear to be a eyst 
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associated with the permanent teeth. In any event removal was indicated, since 
such a cyst may continue to grow, become extensive in size, and result in 
destruction of the adjoining teeth; furthermore, in this case early removal of 
the lesion made it possible to avoid the long-continued postoperative treatment 
which might have been necessary if the lesion had reached a much larger size 
before removal. 


Fig. 1.—Cyst wall. (X135.) Insets, cystic cavity between canine and first premolar teeth; 
gross specimen. 
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MEDIAN ANTERIOR PALATINE CYST: REPORT OF A CASE 
Epwarp C. Starne, D.D.S.,* RocHester, MINN. 


Nereus all the cysts of nondental origin which occur in the anterior maxil- 
lary region develop from epithelial remnants in the incisive canals. The 
direction of growth of the cyst is usually posteriorly in the palate. Because 
of the convenient access and low point of drainage, the palatal approach for 
surgical removal of the cyst is usually the one of choice. However, in a few 
instances, circumstances may make it desirable to alter this procedure and a 
labial approach may be indicated for removal of the cyst. In the following 
case, conditions were such as to make a labial approach the one of choice. 


CASE REPORT 


A woman, 29 years of age, was referred to the Mayo Clinie by her dentist on Jan. 25, 
1945, for the removal of a cyst from the anterior part of the maxilla. The cyst had been 
noted first about three weeks previously when a roentgenogram had been made to ascertain 
the cause of pain and swelling that had occurred on the labial surface directly over the central 
incisor teeth. On her arrival at the clinic the pain and some of the swelling had subsided. 

On examination, a decided bulging on the labial surface was seen directly over the 
midline; the bulging extended from the nasal spine to the alveolar crest. On palpation it 
was apparent that only a very thin layer of cortical bone remained. The anterior part of 
the palate was normal and free from inflammation. The anterior teeth gave a normal re- 
sponse to tests for vitality with the exception of the left central incisor. 

The preoperative and postoperative appearances are shown in Fig. 1. Preoperative 
roentgenograms revealed a cystic cavity about 3 cm. in diameter situated in the midline; 
the cyst extended downward between the central incisors to the alveolar crest and its growth 
had forced the roots of the central incisors laterally (Fig. 1, a). The extent to which the 
cyst involved the palate is shown in Fig. 1, c. 

The cyst was removed on Jan. 29, 1945, under intratracheal anesthesia, the intra 
tracheal tube being introduced through the oral cavity. The extraction of the central incisor 
teeth had been requested by the patient’s dentist; these were removed carefully with a view 
of preserving as much as possible of the alveolar crest. A horizontal incision was made on 
the labial surface about 1 cm. above the gingival margin and extended between the lateral 
incisor regions, from which it was extended upward and posteriorly on both sides. The 
mucoperiosteum was freed and retracted upward, exposing the bone overlying the cyst. The 
cortical bone was extremely thin and at some points had been destroyed. Sufficient bone 
was removed to gain access, after which the cyst was freed from the wall of the bony cavity 
and removed in its entirety. From a view of the bony cavity it was noted that the palatal 
portion of the wall of the cavity was still intact. An iodoform gauze dressing was placed 
in the cavity in such a way that it could be removed at the lowest point of the incision. The 


mucoperiosteum was returned to place and sutured. 
On the following day, the temperature was normal and there was slight swelling. The 
dressing was replaced on the fifth day. Dressings were continued for about two months, at 
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Fig. 1.—Median anterior maxillary cyst: a and c, preoperative appearance; b and d, post- 
operative appearance. 
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594 Edward C. Stafne 


which time it was no longer necessary to use them. In the meantime, the patient had been 


wearing a removable bridge that had been made to replace the missing central incisors. 
The patient returned on July 30, 1945, at which time complete healing of the soft tissues 
had taken place. The cavity formerly occupied by the cyst was filling with bone and the 


Fig. 2.—Same case as in Fig. 1. Cyst wall shows inflammatory condition and is lined with 
squamous epithelium. (X100.) 


bone of the alveolar crest had been preserved as evidenced by roentgenograms which were 
made at that time (Fig. 1, b and d). 


Microscopic examination revealed a cyst which was 
There was also evidence of inflammation. 


lined with stratified squamous 


epithelium (Fig. 2). 


GLOBULO-MAXILLARY CYST: REPORT OF A CASE 
Epwarp C. Starne, D.D.S.,* RocHESTER, MINN, 


HE globulo-maxillary cyst is a closed sae lined with epithelium which 
. pres between the globular and maxillary processes. This type of cyst is 
relatively rare; furthermore, the cyst may remain unrecognized, for, if it has 
become extensive in size when first seen and if a great deal of bone has been 
destroyed about the roots of the adjoining teeth, it may be difficult of distine- 
tion from a periodontal cyst. A roentgenographie finding which may be of 
diagnostic value is the separation of the roots of the lateral incisor and canine 
teeth. This is brought about as a result of pressure from the growing cyst. 
Also the eyst often extends well down between the roots of the adjoining teeth 
toward the alveolar crest. 


CASE REPORT 


A boy, 15 years of age, was referred to the Mayo Clinic on Jan. 25, 1946, for in- 
vestigation of an infection which had been present in the anterior part of the maxilla. Two 
weeks prior to admission, a swelling had appeared on the labial surface in the region of the 
right central incisor; this had proved to be an acute periapical abscess associated with the 
right central incisor; the abscess had been drained a few days thereafter. The crown of this 
incisor had been fractured about eight years previously and root canal therapy had been 
performed at that time. 

Examination revealed that a small area of redness was still present directly over the 
right central incisor, The upper right lateral incisor and canine teeth gave a normal re- 
sponse to tests for vitality. On roentgenographic examination, a cystic cavity was seen situ- 
ated between the lateral incisor and canine teeth and extending upward a short distance 
(Fig. 1, a). In view of the patient’s age and the fact that the infection associated with 
the central incisor had subsided, removal of this tooth was not advised. Exploration of 
the cystic cavity, however, was recommended and this was done under local anesthesia on 
Jan, 28, 1946, 

An incision was made on the labial surface from the gingival margin in the region of 
the lateral incisor forward and upward the length of the roots of the teeth and then up- 
ward and posteriorly to the labial fold. The mucoperiosteum was retracted upward and pos- 
teriorly to expose the bone overlying the cystic cavity. The overlying bone was removed 
with the aid of a chisel, after which the cyst was separated carefully from the walls of the 
bony cavity and removed intact. When the inside of the cavity was viewed, the sides of the 
roots of the two adjoining teeth could be seen but the apical portions of the roots of these 
teeth were completely covered with bone. The cavity was treated with sulfathiazole powder. 
No dressing or drains were used and the mucoperiosteum was returned to its former position 
and sutured. The postoperative course was uneventful. 


A roentgenogram made on April 17, 1946, almost three months later, showed that 
the cavity formerly occupied by the cyst was being rapidly replaced by bone (Fig. 1, b). 
lhe right lateral incisor and canine teeth were tested for vitality at that time and both gave 


normal responses to the test. 
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Microscopic examination revealed a cyst that was lined with stratified squamous 


epithelium (Fig. 2). 


The development of this type of cyst may be related in some measure to 
incomplete closure of the globular and maxillary processes and may be analogous 
to the formation of cleft palate and harelip, a condition in which there is a 
definite familial tendency. That there is a hereditary etiological factor in this 
type of cyst is suggested by Thoma’ who reported that such a cyst occurred 
in a mother and later a similar one became evident in her daughter; he added 
that the rarity of this type of cyst made it likely that the occurrence was not 


a coincidence. 


appearance before operation; b, almost three months after 


Fig. 1.—Globulo-maxillary cyst; 4a, 
operation. 


TRI 


Fig. 2.—Globulo-maxillary cyst. Section of cyst wall. (X75.) 
insert. 


or, 


Gross specimen is shown 12 
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MYXOMATOUS TUMOR ASSOCIATED WITH AN UNERUPTED 
TOOTH: REPORT OF A CASE 


Epwarp Starneg, D.D.S.,* anp M. M.D.,+ 
RocHESTER, MINN. 


GIRL, 17 years of age, whose chief dental concern was malocclusion, was seen on July 

23, 1946. Dental roentgenographic examination revealed four unerupted third molars in 
none of which the roots were fully developed. The two lower third molars were lying in a 
transverse position in the mandible. Directly inferior and contiguous to the unerupted third 
molar on the lower right side was a bony cavity which extended away from the tooth ap- 
proximately 1 cm, (Fig. 1, inset). A tentative diagnosis of dentigerous cyst was made, and 
removal of the tooth and cyst was advised. The patient had also undergone a general phys- 
ical examination which had given essentially negative results. 


1.—Myxomatous tumor associated with unerupted tooth. (<100.) Inset, appearance 
before operation. 


The surgical procedure was performed on July 25, 1946, with the patient under local 


anesthesia. An incision was made and the mucoperiosteum retracted in such a way as to 
expose the bone lying directly over and buccal to the unerupted tooth. Removal of the over- 
lying bone brought into view a molar, the coronal portion of which was pointing in the direc- 
tion of the lingual surface of the mandible. On removal, the tooth became separated from 
the tissue which occupied the cavity directly beneath it. The contents of the cavity proved 
to be a mass of soft tissue which separated readily from the walls of the cavity. A view of 
the cavity in the bone revealed erosion and perforation of the lingual cortical plate of the 
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mandible, A preparation of sulfathiazole in glycerin was placed in the cavity; then the 
mucoperiosteum was replaced to its former position and sutured. 

On the following day, a moderate degree of swelling was present below the inferior 
border of the mandible, which was probably a result of perforation of the lingual plate o; 
the mandible. The temperature was elevated to 100.6° F. Forty-eight hours later the 
temperature had returned to normal, and from then on the recovery was uneventful. 

On microscopic examination, the tissue removed was found to be connective tissue 
(Fig. 1). The periphery of the mass was made up of moderately dense bundles of fibrils 
and spindle-shaped fibrocytes. Toward the center the tissue was looser and more open, and re- 
sembled myxomatous tissue. It was made up of widely spaced spindle-shaped and stellate 
cells with long cytoplasmic processes but with little fibrillar material. The space between 
the cells was occupied by a palely staining, mucoid-appearing ground substance. This tissue 
was fairly well suppplied with branching capillary blood vessels. 

Within this connective tissue were scattered narrow cords of epithelial cells which were 
sometimes branched. The strands of epithelium were from two to five cells thick and were 
made up of small, uniform, cuboidal or polygonal cells, with regular, round or oval nuclei, 
and relatively large amounts of palely eosinophilic cytoplasm. This epithelium resembled 
the epithelium of the dental lamina or the ‘‘epithelial debris’’ of Malassez. 

In small areas there was a rather light infiltration with cells of inflammatory type, 


chiefly lymphocytes and monocytes. 


This case is, in many -respects, similar to the one reported by Millhon and 


Parkhill.? 
REFERENCE 
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EPITHELIOMA OF THE ORAL CAVITY: REPORT OF A CASE 
JoHN B. Ertcu, D.D.S., M.D.,* Rocuester, Minn. 


Q THE experienced eye, the clinical appearance of an epithelioma in the 
ple usually is very characteristic. The low-grade, inactive growth has 
a papillary or granular appearance and is often ulcerated. The less common 
high-grade and active epithelioma has a tendeney to appear more inflamed and 
to be much more vascular and friable; it is likely to uleerate earlier than does 
the low-grade tumor. However, epithelioma is not always distinguishable from 
hemangio-endothelioma, adenocarcinoma, and lymphosarcoma. Papillary low- 
erade epithelioma can be confused with thickened leucoplakia or epithelial 
hyperplasia. Tuberculous, syphilitic, and other ulcerations characterized by 
inflammation, and some benign tumors must be considered in the differential 
diagnosis. If the diagnosis of any lesion in the mouth is doubtful, biopsy should 
not be delayed, as prolonged observation may permit of serious extension of the 
local lesion when malignant. Frequently a tumor of the oral cavity may appear 
entirely benign but on removal and microscopic examination its malignant na- 
ture is discovered. This fact should emphasize the importance of a histologic 
study of every piece of tissue removed from the mouth. 

The treatment of epithelioma of the mouth depends largely on its activity 
or degree of malignancy which is determined by histologic examination of a 
microscopic section of the growth. 

At the Mayo Clinic, tumors are graded histologically as to degree of malig- 
naney in accordance with the method of Broders, which is based on the extent 
of differentiation of the tumor cells toward an adult functioning cell type. 
There are four grades of malignancy, Grade I being the least and Grade IV 
the most malignant, with Grades II and III of intermediate degrees of malig- 
naney, 

It is my opinion that cancer cells which are low grade, that is, highly dif- 
ferentiated, are more or less radioresistant and consequently are best treated 
by surgical measures. High-grade malignant tumors whose cells are not greatly 
differentiated are radiosensitive and accordingly respond better to irradiation. 

Low-grade epithelioma of the mouth is treated at the clinie by excision or 
electrocoagulation. A small inactive epithelioma on the tongue or buceal surface 
of the cheeks often can be excised, but an epithelioma of the jaws and larger 
ones of the cheeks and tongue are better destroyed by surgical diathermy 
(electrocoagulation). When a low-grade carcinoma involves the jaw, removal 
of the entire growth is much more certain when destruction by electrocoagula- 


tion is employed than when resection is undertaken. 
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Highly active epitheliomas of the mouth require irradiation therapy. In 
such eases, radon seeds are implanted throughout the growth. Often in a cage 
of high-grade epithelioma, it is preferable to destroy the visible portion of the 
tumor by diathermy before inserting radon seeds; although, in such eases, one 
is relying on irradiation for destruction of the growth, preliminary electrocoagu- 
lation has the advantage of quickly removing the major portion of the tumor 
and producing a sterile, dry field through which the radon seeds may be inserted. 


Of the utmost importance in any consideration of epithelioma of the mouth 
are the regional lymphatics. Owing to the rich supply of lymph vessels about 
the mouth, cervical metastasis can occur early in the course of the disease even 
though the primary lesion may be rather small. The therapeutic management 
of patients with carcinoma of the’ mouth, therefore, should include not only 
removal of the primary lesion but treatment of the cervical nodes as well. The 
most effective method of preventing cervical metastasis is to block off the lymph 
channels by surgically removing the cervical nodes. Because the submental, 
submaxillary, and upper jugular nodes are most likely to become involved, it is 
recommended that these always be dissected out; if, on microscopic examination 
by the frozen section method, one or more of these nodes is found to be involved 
by metastasis, an immediate block dissection of the deep cervical lymph nodes 
is carried out on the involved side. 

A dissection of the cervical nodes for carcinoma of the mouth, then, is ear- 
ried out as a prophylactic measure to prevent metastasis as well as a curative 
form of therapy to remove cervical nodes already involved by the malignant 
process. Determination of just which patients should be subjected to dissection 
of the cervical nodes is based on many factors; at the clinic, the decision rests 
largely on the grade of activity of the primary lesion. It has been found that 
a Grade I squamous-cell epithelioma practically never produces cervical metasta- 
sis unless it is badly infected or inflamed or involves the tongue. Consequently, 
patients who have a Grade I epithelioma with no evidence of cervical extension 
are not subjected to dissection of the cervical nodes. However, as previously 
stated, an inflammatory reaction due to infection or caustic agents can augment 
the activity of an epithelioma; if a primary Grade I lesion in the mouth is 
badly inflamed, it then may be justifiable to consider removal of the regional 
lymphaties. 

Grade II and Grade III squamous-cell epitheliomas in the mouth are so 
likely to produce cervical metastasis that dissection of the nodes in the neck is 
a routine procedure at the clinie for all such cases, whether or not there is any 
evidence of cervical extension. Irrespective of the size of a Grade II or (rade 
III primary lesion, a dissection of the nodes is to be recommended and the most 
satisfactory end results are to be anticipated in those cases in which no involve- 
ment of the nodes is demonstrable at the time of their removal. 

Dissection of the cervical nodes is not justifiable if the primary lesion is 
Grade IV. Under these circumstances, much more can be accomplished by ex- 
ternal irradiation to the neck than by dissection of the cervical nodes. As 4 
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matter of fact, many Grade IV lesions in the mouth can be completely cured 
by irradiation if generalized metastasis has not occurred. 

In practically all cases of epithelioma of the tongue or floor of the mouth, 
the dissection of cervical nodes should be performed several days prior to the 
treatment of the primary lesion. At the time of the dissection of the nodes, 
the external carotid artery on the side of the lesion is ligated to reduce the 
possibility of postoperative hemorrhage following electrocoagulation of the local 
tumor. 

CASE REPORT 

The patient was a man, 59 years of age. His mouth was edentulous. He stated that 
one year before coming to the clinic he had noticed a white spot under his tongue. About 
nine months later there had developed a sore on the left side of his lower gum; this was not 
painful and it had received no treatment. 


On examination, an extensive, ulcerated lesion, involving the left lower alveolar ridge 


anteriorly and also the adjacent portion’ of the floor of the mouth, was noted. There was 
also a hard, enlarged node palpable in the left submaxillary region. Roentgenograms of the 
mandible revealed an irregular area of bone destruction near the symphysis (Fig. 1). The 
lesion was evidently malignant and a.small piece of tissue removed for biopsy revealed a 
(rade 1V squamous-cell epithelioma (Fig. 2). 


Fig. 1.—Mandible showing defect of the left side of the lower alveolar ridge near the 
oe he This defect was due to malignant destruction from a Grade IV squamous-cell 
elioma, 


Because of the high degree of malignancy of this tumor, it was decided to implant 
radon seeds all through the local lesion and also in, the metastatic lesion in the lymph node. 
This procedure was carried out at the hospital with the patient under nitrous oxide, gas, and 
ether anesthesia, the anesthetic agents being administered through an intratracheal tube. 
Seventeen seeds worth about one millicurie each were inserted throughout the primary lesion 
and seven were implanted into the metastatic lesion in the node in the left submaxillary 
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region. Subsequently, the patient was given external roentgentherapy to the regional lym- 
phaties in the neck. 

The radon seeds produced some necrosis of bone, small sequestra of which were removed 
on four different occasions during the following months. Three years after this epithelioma 
was treated, there had been no ‘recurrence as determined by clinical examination and also 
by biopsy. 

There apparently was a marked tendency for this patient’s oral mucosa to undergo 
malignant change. About two and one-half years after the Grade IV epithelioma was treated, 
the patient returned with an entirely new epithelioma present; this lesion was an extensive 
ulcerated and granular form of epithelioma involving the right margin of the tongue. The 
patient said that he had been aware of its presence for only a few weeks. A _ specimen 
removed for microscopic examination revealed a Grade IT squamous-cell epithelioma. 


Fig. 2.— Grade 1V squamous-cell epithelioma of the lower jaw and floor of the mouth. (X100.) 


There were no definite palpable metastatic lesions in the nodes in the neck, but a 
prophylactic dissection of the nodes with ligation of the right external carotid artery Was 
‘arried out with the patient under cervical block anesthesia. The submental, submaxillary, 
and upper jugular lymph nodes on the right side and the right submaxillary salivary gland 
were removed surgically. None of the nodes was found to be involved by carcinoma. 

Ten days later, the patient was anesthetized with nitrous oxide, gas, and ether admin- 
istered through an intratracheal tube. The epithelioma on the tongue was completely de- 
stroyed by surgical diathermy. Three weeks later the slough due to electrocoagulation of 
the tumor had disappeared and the patient was allowed to return home. 


COMMENT 


This case serves to emphasize the fact that all epitheliomas cannot be 
treated by the same form of therapy. The type of treatment, whether surgery 
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or irradiation, should be selected on the basis of the degree of malignancy of 


the neoplasm in each ease. 

In the ease presented herein, the epithelioma involving the lower jaw, floor 
of the mouth, and the submaxillary node was extremely malignant (high grade) 
and consequently was treated by radon implantations, while roentgentherapy 
was used over the regional lymphatics. By this form of treatment, the tumor 
promptly disappeared and there was no evidence of any recurrence after three 
years. However, the epithelioma which developed subsequently on the patient’s 
tongue was only Grade II, a type of carcinoma that is not particularly radio- 
sensitive. Consequently, the loeal lesion on the tongue was treated by electro- 
coagulation and the cervical lymph nodes were removed surgically to prevent the 
spread of the disease. 


BLASTOMYCOSIS OF THE ORAL CAVITY. AND NOSE 
REPORT OF A CASE 


JoHN B. Ericu, D.D.S., M.D.,* RocHEsTER, MINN. 


ape gael is a comparatively rare disease, particularly in the oral 
cavity. In the ease to be reported herein, the oral lesion involved the buceal 
surface of the left cheek and on mere clinical examination of the mouth there 
was nothing to suggest blastomycosis. This case emphasizes the importance of 
histologic studies in the diagnosis of all intraoral growths. 


CASE REPORT 


A man, aged 51 years, registered at the clinic in May, 1946. His chief complaint was 
a mass on the tip of the nose of two months’ duration and a growth on the buccal surface 
of the left cheek. He stated that the oral lesion had caused him no symptoms and he was 
not sure just when it was first noticeable. The growth on his nose, he said, began as a small 
‘*hoil’’ near the tip. It had continued to increase in size rather rapidly and then had begun 
to throb. Hot borie acid packs had relieved the pain but light cauterization of the lesion 
had not been followed by improvement in the size or appearance of the mass when the patient 


was referred to the clinic. 


Fig. 1.—Indurated and hyperplastic mass on the tip of the nose. This lesion proved to be 
blastomycotic. 


On clinical examination, a warty, inflamed mass with a few small pustules covering the 
lower third of the nose was observed (Fig. 1). It infiltrated and involved all of the tissues 
forming the tip of the nose. Previous treatment had changed the gross appearance of the 
lesion somewhat so that the diagnosis could not be made with certainty. In many respects 
the appearance was suggestive of a very active malignant neoplasm. Blastomycosis was 
considered. 

On the buccal surface of the left cheek therc was a rough, papillary growth about 2 em. 
in diameter. This lesion appeared to be a low-grade epithelioma associated with much 
epithelial hyperplasia. 


*Section on Laryngology, Oral and Plastic Surgery, Mayo Clinic. 
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Blastomycosis of Oral Cavity and Nose 


Fig. 2.—Same case as in Fig. 1. Hyperplastic growth on the buccal surface of the left 
cheek which proved to be blastomycotic; a, specimen for biopsy being removed; 0b, appearance 
of lesion immediately after destruction by surgical diathermy. 


Fig. 3.—Same lesion as shown in Fig. 2; a, note epithelial hyperplasia (60); b, blastomycetes 
are evident (500). 
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A careful general examination of this patient revealed only one significant finding. The 
roentgenogram of the thorax showed a lesion in the right lung near the right cardioplirenie 
angle; this appeared to be the site of an inflammatory process. 

The patient was admitted to the hospital, where tissue from the nasal lesion and also from 
the oral growth (Fig. 2) was obtained for histologic examination, which revealed marked 
epithelial hyperplasia (Fig. 3, a) due to. blastomycosis. Blastomycetes were found in the 
sections made from both lesions (Fig. 3, b). This histologic examination was made by the 
frozen section method, which requires but a few minutes’ time by a competent pathologist. In 
view of the diagnosis the growth on the nose was immediately destroyed by surgical diathermy 
(electrocoagulation). The inflammatory process had so destroyed the tissues of the lower half 
of the nose that removal of the lesion resulted in a loss of a portion of the tip of the nose. 
The growth on the cheek also was removed by electrocoagulation (Fig. 2, b). Since the lesion 
was superficial, its destruction resulted in no subsequent defect. 

In view of the nature of the nasal and oral lesions, it was then decided that the mass 
in the right lung was undoubtedly due to blastomycosis. Accordingly, roentgentherapy was 


given over the chest. 
The patient was given potassium iodide, starting with a dose of 10 drops three times a 
day and increasing a drop with every dose. He continued to take this drug for about three 


months. 
The patient was permitted to return to his home eleven days following the surgical 


procedures which have been described. He returned six months later stating that he felt well. 
There was no evidence of any recurrence of the inflammatory process due to blastomycosis either 
on his nose or in his mouth. A roentgenogram of the thorax taken at this second visit 
revealed the fact that the mass in the right lung had practically disappeared. 

After the lapse of another three months, the patient returned again for observation, His 
condition was so satisfactory at that time that plastic work was then started to reconstruct 


the lost portion of his nose. 
COMMENT 


This case emphasizes the importance of histologic examination of all growths 
in the oral cavity. Thickenings and ulcerations which do not disappear or 
decidedly improve under conservative measures within three or four weeks 
should be examined microscopically without further delay. In the experience 
at the clinie the removal of a small piece of tissue for biopsy does no harm if 
treatment of the tumor is not deferred for more than a few days. When proper 
facilities are available, it is preferable to remove tissue for biopsy at the time 
of operation; then on obtaining an immediate histologic report based on fresh 
frozen sections of the tissue, one can proceed directly with the necessary treat- 
ment. 

I am of the opinion that blastomycotie lesions, when well localized and ae- 
cessible, are effectively treated by electrocoagulation. If properly carried out, 
this surgical procedure quickly removes the diseased tissues with no more sub- 
sequent deformity than would oceur by any other method of therapy. 


EXTENSIVE EPITHELIOMA OF THE BUCCAL SURFACE OF 
THE CHEEK: REPORT OF A CASE 


JoHN B. Ericu, D.D.S., M.D.,.* Rocuester, MINN. 


LTHOUGH adenocarcinomas occasionally are encountered in the substance 
A of the cheeks, the malignant tumors which affect the buecal mucosa are 
limited for the most part to squamous-cell epitheliomas. A few of the latter 
tumors are highly active lesions, but the majority grow rather slowly, and 
histologically are graded I or II on a basis of I to 1V (Broders’ classification ). 


Although most of these tumors originate opposite the line of articulation of 
the upper and lower teeth or in the commissure of the retromolar region, if 
left untreated they spread to involve the jaws and eventually infiltrate the 
tissues of the cheek to produce an external perforation such as occurred in the 
ease to be presented. These neoplasms may possess a rough, papillary appear- 
ance when developing in regions of thickened leucoplakia, but usually they 
present an ulcerated surface with distinctly indurated margins.  Clinieally, 
little difficulty is encountered in the diagnosis of squamous-cell epithelioma of 
the cheeks, unless the normal aspect of the tumor is masked by a recent course 
of irradiation or by trauma. Tuberculous, syphilitic, Vineent’s, and other in- 
flammatory ulcerations must be considered in the differential diagnosis in some 
eases; in addition to a thorough general examination, biopsy may be necessary 
to determine the true nature of the lesion. 

Of the utmost importance in any consideration of epithelioma of the cheeks 
are the regional lymphatics. Owing to the rich supply of lymph vessels about 
the bueeal mucosa, cervical metastasis can occur early in the course of the disease 
even though the primary lesion be rather small and low grade. 

In general, Grade I squamous-cell epithelioma, even if very extensive, is 
not likely to involve the regional lymph nodes, providing that the local lesion 
has not been previously traumatized or inadequately treated. This is particu- 
larly true in middle-aged and elderly persons. 

Usually metastatic extensions to the neck are limited to the side correspond- 
ing to that of the primary tumor. However, if the original growth be trauma- 
tized or inadequately treated, metastatic growths may develop in the opposite 
side of the neck as well. One should not overlook the possibility that the lymph 
node adjacent to the mental foramen on the involved side may become affected 
with malignant tissue; such a complication is difficult to control. Generalized 
metastasis is encountered infrequently and, when present, is secondary to a 
highly active epithelioma. 

*Section on Laryngology, Oral and Plastic Surgery, Mayo Clinic. 
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As previously stated, the average epithelioma of the cheek is low grade; 
since such a tumor is not radiosensitive, I believe that its complete destruction 
may be accomplished with greater assurance by surgical treatment than by 
irradiation. Should the local lesion be small and low grade, a wide excision is 
indicated; but for more extensive cancers and particularly for recurring tumors, 
electrocoagulation (surgical diathermy) is the therapeutic method of choice. 
When malignant growths in the retromolar region are removed by electrocoag- 
ulation, the subsequent scarring may produce a fibrous intermaxillary ankylosis 
which ultimately necessitates surgical intervention. In extensive buccal malig- 
nant lesions associated with an external perforation, if the cervical nodes are 
not involved clinically, the number of cures which ean be effected by removing 
the entire diseased portion of the cheek and later performing a block dissection 
of the cervical lymph nodes is surprising. A radical procedure of this type 
unavoidably produces a conspicuous external facial defect, but reconstruction of 
the cheek can be carried out eventually by plastic procedures after it is certain 
that the growth will not recur, a matter which can be determined about twelve 
months after operation. For highly active lesions, which are extremely radio- 
sensitive, irradiation should supplement surgical measures; in fact, more re- 
liance must be placed on radium or roentgen rays than on surgical treatment. 
However, it is frequently found beneficial to destroy the major portion of a 
high-grade epithelioma by surgical diathermy and then to insert radon seeds 
throughout the electrocoagulated base. 

Epithelioma of the cheek has a marked tendency to involve the cervical 


lymph nodes, and even though none of the regional nodes are palpably enlarged, 
this does not rule out the possibility of their being involved. Consequently, 
unless the local lesion is very small and very low grade, I believe that a block 
dissection of the cervical lymph nodes is indicated whether or not the lymph 
nodes of the neck are involved clinically. In Grade IV epithelioma, however, 
the use of external irradiation to the neck is preferable to surgical measures. 


CASE REPORT 


A man, 68 years of age, came to the Mayo Clinic because of an extensive growth involving 
the left cheek. One year previous to his registration at the clinic, he stated, a small ridge 
had developed on the inside of his left cheek. The patient had completely disregarded this 
growth, which gradually increased in size until it involved the corner of the mouth. About ten 
and one-half months later, a small ‘‘pimple’’ had appeared on the external surface of the 
cheek, Previous treatment consisted of warm dressings and a few roentgen-ray treatments 
given about three weeks before the patient came to the clinic. 

On examination, a very extensive, rough, papillary and ulcerated lesion was found 
involving the entire buccal surface of the cheek. The tumor, which unquestionably was a0 
epithelioma, extended into the retromolar region, infiltrated the entire thickness of the cheek, 
and presented on the external surface as a nodular, indurated, and slightly ulcerated growth 
about 3 cm. in diameter (Fig. 1, a and b). No palpable cervical nodes could be discovered, 
and a small specimen of tissue taken for biopsy revealed a Grade I squamous-cell epithelioma 
on histologic examination (Fig. 2). 

Since this patient’s general condition was satisfactory, it was decided that the lesion 
should be treated surgically. Owing to the fact that the patient was elderly, that the lesion 
was only Grade I, and that there were no palpable nodes, it was decided that prophylactic 
dissection of the cervical nodes was unwarranted. 


Extensive Epithelioma of Buccal Surface of Cheek 


Fig. 1.—Extensive epithelioma of the buccal surface of the left cheek with extension 
through to the external surface; a, external view; b, internal view. Two metal retractors are 
pulling the cheek outward. 


Fig. 2.—Same case as in Fig. 1. Section of the lesion shows Grade I squamous-cell epithe- 
lioma. (X<60.) 
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With the patient under nitrous oxide and ether anesthesia, the anesthetic agents being 
administered through an intratracheal tube, the entire cheek was removed by surgical diathermy 
(electrocoagulation). Since the lesion was low grade and had received no significant previous 
treatments, its limits were not difficult to ascertain. Consequently, the complete removal of the 
growth was not difficult to accomplish. This treatment resulted in the loss of the entire left 
cheek, destruction of a small amount of bone (maxilla and mandible) contiguous to the 
lesion, and exposure of a part of the masseter muscle (Fig. 3, a). 

About three weeks later, the slough due to the electrocoagulation had disappeared and 
the resultant raw surface had begun to be epithelized. The patient at that time went home and 
did not return for about four months, at which time a rather large sequestrum of the mandible 
was removed. Subsequently, the wound completely healed. Some fibrous ankylosis of the 
jaws was present as would be expected since the masseter muscle had been exposed and was 


involved in the sear tissue which had occurred in the healing process. 


Fig. 3.—Same case as in Fig. 1. The left cheek after complete destruction of an epithe- 
lioma by surgical diathermy; a, immediately after operation—note large defect; b, eight 
months after operation. The wound has healed and there has been no recurrence of the epi- 
thelioma. 


_ Fig. 4.—Same case as in Fig. 1. Defect of left cheek is being repaired with a tubed 
pedicle flap of skin which was elevated from the left side of the chest. One end of the tube 
is shown here attached around the margins of the defect. 


Approximately eight months after the original surgical procedure, examination revealed 
no evidence of recurrence of the carcinoma (Fig. 3, b). Because this patient experienced % 
much discomfort in eating and drinking and from constant drooling of saliva, it was decided 
to proceed with plastic reconstruction of the cheek. Accordingly, a large double-pedicle flap of 
skin was prepared and tubed on the left side of the chest. .Tissue from this tubed flap wa 
employed to repair the cheek defect (Fig. 4) ; about five months were required to complete this 


plastic work. 


Two years after the epithelioma in this case had been removed, no recurrence had 


developed and the patient was in good health. 
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CENTRAL HEMANGIOMA OF THE MANDIBLE 
REPORT OF A CASE 


JOHN B. Ericu, D.D.S., M.D.,* Rocuestrer, MINN. 


ENTRAL hemangiomas of the jaws are extremely rare tumors. In contrast 
3 to peripheral angiomas which arise from periosteal blood vessels, central 
angiomas originate from nutrient vessels of the marrow. Peripheral angiomas 
are encountered not infrequently and are not difficult to identify clinically; 
such growths usually are evident on mere visual inspection of the oral cavity as 
reddish or purplish, compressible tumors. However, a central angioma is almost 
impossible to diagnose with any degree of accuracy, because the symptoms and 
roentgenologie findings are not characteristic and can be confused with those 
of other types of nonosteogenic bone tumors. In the case to be presented, pain 
was the only subjective symptom. The roentgenogram revealed a sort of multi- 
loculated eystie cavity (Fig. 1), not unlike that produced by a giant cell tumor 
or even an adamantinoma, and certainly not suggestive of an angioma. 

I do not believe that a sufficient number of central hemangiomas of the 
jaws have been encountered or recorded in the literature to permit one to 


describe any definite roentgenologie findings which are diagnostic of these neo- 
plasms. Consequently, the diagnosis of such a lesion can be determined only by 
surgical exploration and biopsy. 


CASE REPORT 

A woman, 55 years of age, came to the clinic complaining of pain in the right side of 
the mandible. For two years this pain had been present. She stated that it was intermittent 
and stabbing in character and was localized in the right side of her lower jaw. The pain began 
hear the angle, extended toward the chin, and was worse at night, causing the patient to 
awaken many times. She had had three lower teeth extracted without benefit as far as the 
pain was concerned. 

The general physical examination was entirely negative and a very careful neurologic 
examination revealed nothing. On dental roentgenologic examination, a cystic-looking tumor 
was found in the anterior portion of the mandible on the right (Fig. 1). This roentgenogram 
was not diagnostic and the possibility of this tumor’s being a giant cell tumor or an 
adamantinoma was discussed. 

Because no other findings were discovered to explain this patient’s pain, the tumor of the 
jaw was explored surgically at the hospital. The patient was anesthetized with nitrous oxide 
and ether administered through an intratracheal tube. An incision through the-alveololabial 
suleus on the right side of the lower jaw was made. A chisel was used to remove the bone 
overlying the tumor. A cavity in the bone was found filled with a vascular form of tissue. 
A small specimen was removed and sent to the pathologist, who immediately froze the tissue 
and prepared microscopic sections. A study of these sections revealed the fact that the 
tumor was a hemangioma (Fig. 2). Since the operation thus far was not attended with 
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Fig. 1.—Central hemangioma of the mandible. 


Fig. 2.—Central hemangioma of the mandible. (Xx65.) 
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excessive bleeding, the tumor was curetted out of the cavity in the bone. The thin plate of 
bone forming the buccal surface of this cavity was removed to allow the soft tissue to fall into 
and eventually obliterate the cavity. The incision in the mucosa was sutured with plain catgut. 
An iodoform pack, which effectively controlled the hemorrhage, was removed on the fifth post- 
operative day. 

The patient stated that her pain promptly disappeared following this surgical procedure 
and she was dismissed from care a week later. Four years after operation there had been 
no recurrence of the tumor. 

COMMENT 


In general, central hemangiomas of the jaws, whether capillary or cavern- 
ous, do not tend to bleed as freely as does the peripheral type. However, when 
the hemorrhage is excessive, I believe it is well not to attempt to curette away 
a central hemangioma. Instead, it can be destroyed by electrocoagulation, using 
surgical diathermy. This form of therapy does produce in the bony walls of 
the cavity a superficial sequestrum of bone whieh requires two or three months 
before it loosens sufficiently to be removed. However, electrocoagulation does 
control bleeding adequately so that a relatively dry field of operation is possible 
throughout the surgical procedure. It is always potentially possible, of course, 
that the removal of a central hemangioma of the mandible or maxilla may be 
attended by such profuse hemorrhage that even electrocoagulation will not con- 
trol the bleeding. Under such circumstances, ligation of the external carotid 
artery becomes essential. 


BENIGN GIANT CELL TUMOR OF THE MANDIBLE 
REPORT OF A CASE 


JOHN B. Ericu, D.D.S., M.D.,* RocHester, MINN. 


GIRL, 14 years of age, came to the clinic for examination in January, 1940. Four 

months previous to this date, her parents had noticed a small swelling on her chin. 
The patient experienced no pain or discomfort. However, the swelling increased gradually in 
size. In spite of repeated roentgen-ray treatments given elsewhere, the mass had become larger. 
Finally the parents noticed that the lower anterior teeth were becoming displaced. 

On physical examination, an expansile form of tumor was found involving the anterior 
portion of the mandible with some displacement of the teeth in the lower dental arch. Roent- 
genograms revealed an expanding, multilocular cystic-appearing tumor in the region of the 
symphysis of the mandible (Fig. 1, a and 6). A preoperative diagnosis of giant cell tumor 
or adamantinoma was made and exploration of the tumor was advised. 


Fig. 2.—Giant cell tumor of the mandible. (x100.) 


The patient’s general physical condition was found to be excellent, so the child was sent 
to the hospital and prepared for operation. At the time of operation, nitrous oxide, gas, and 
ether anesthesia were employed and these agents were administered through an intratracheal 


tube. An incision was made in the mucosa of the lower alveololabial suleus from the second 
By pressure, 


premolar region on one side to the second premolar region on the opposite side. 
the tumor was found to have reduced the overlying bone to eggshell thickness; a portion of this 
thin bone was removed and a piece of the underlying tumor tissue was removed and sent to the 
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pathologist for histologic examination. The piece of tissue was frozen immediately, sections 
made, and the tumor diagnosed as a giant cell tumor (Fig. 2). Accordingly, the thin bone 
overlying the labial surface was removed and the tumor was curetted away. It was necessary 
to extract the lower left cuspid and lateral incisor teeth, the roots of which were left completely 
exposed in the remaining cavity in the bone. There was left but a thin plate of bone along 
the lower border of the mandible to bridge across the'large defect in the anterior portion of the 
lower jaw. An iodoform pack was placed in the postoperative cavity and this pack was 
gradually removed several days later. 


Fig. 4.—Same case as in Fig. 1. Mandible fifteen months after operation. 


After two weeks, a patholegic fracture occurred through the thin plate of bone remain- 
ing along the lower border of the mandible. The lateral portions of the lower jaw were 
stabilized and held together in proper approximation by a round wire arch bar ligated to the 
remaining teeth in the lower dental arch. 

This arch bar was removed four months later; the fracture had healed. Eight months 
after operation much new bone had formed in the postoperative cavity (Fig. 3, a and b). 

After seven years there had been no recurrence of the tumor and the postoperative 
eavity in the mandible had filled in very satisfactorily with new bone (Fig. 4). The remaining 
lower anterior teeth were not vital and it was recommended that they be extracted. 


% 

. 


MEDIAN ANTERIOR MAXILLARY CYSTS COMPLICATED BY A 
SUPERNUMERARY CENTRAL INCISOR 


Louvre T. Austin, D.D.S.,* RocHEester, MINN. 


EDIAN anterior maxillary cysts have proved to be of rather common occur- 

rence and have been described by several observers. While they may be 
multiple in character roentgenographically, they appear most frequently as 
one cavity, having a smooth outline and involving the same amount of bony 
process on either side of the midline. 

The case reported herein is that of a single cyst complicated by an un- 
erupted supernumerary central incisor tooth. 


CASE REPORT 

A man, 36 years of age, was referred because of a painful swelling of the soft tissue 
of the anterior part of the palate in the region of the central incisor teeth (Fig. 1). He 
stated that the swelling in that region had been present for three or four years, becoming 
painful during the last month. He gave no history of drainage from this lesion. His teeth 
were in excellent condition and responded well to vitality tests. There was no discoloration 
and the gum tissue was pink and well cared for in appearance. The occlusion was good and 
there was no history of injury to the anterior part of the mouth. The general physical ex- 
amination was essentially negative. 

A dental roentgenogram revealed a bony cavity approximately 3 cm. in size which was 
typical of 4 median anterior maxillary cyst in regard to outline and location (Fig. 2). The 
shadow of an unerupted supernumerary tooth appeared in the same area, with the coronal 
portion of the tooth lying within the cyst. 

With the patient under local anesthesia, an incision was made along the lingual surfaces 
of the anterior teeth, extending from second premolar to second premolar, and the muco- 
periosteum was raised and retracted, exposing the bony anterior hard palate. In the region 
of the anterior palatine canal the bony process had thinned out and the membranous lining 
of the cyst and the mucous membrane of the palate were adherent to each other. On separa- 
tion, perforation of the cystic membrane occurred, releasing a rather thin, dark-colored fluid. 
The cystic membrane was very thin and after the bony opening had been enlarged, the sac 
was found to contain the coronal portion of the supernumerary tooth. On removal of the 
tooth the membrane separated from it and was removed by means of a curet. The bony 
cavity seemed to involve a large portion of the anterior palatine canal and there was con- 
siderable bleeding that interfered with close observation of the canal. The membranous lining 
of the cyst was sent to the laboratory for section. The mucoperiosteum was replaced over 
the cavity and sutured. The report from the pathologie laboratory was ‘‘cyst with hemor- 
rhage in wall and remnants of stratified epithelial lining’’ (Fig. 3). 

Ten days later, a postoperative roentgenogram was made (Fig. 2,b). The neighboring 
teeth responded well to vitality tests. Repair of the soft tissue was progressing satisfactorily 


and the patient was dismissed. 
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Fig. 1.—Median anterior maxillary cyst. 


Fig. 2.—Median anterior cyst and unerupted supernumerary tooth; a, before operation; b, ten 
days after operation. 


Fig. 3.—Wall of median anterior maxillary cyst. (x160.) 
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It is difficult to determine the exact origin of the cyst in this case. There 
was no evidence at the time of operation or in the roentgenogram that two cysts 
were present with one superimposed on the other. The midline cyst frequently 
perforates and, following infection, becomes painful. Midline cysts occur in 
this region more frequently than do supernumerary teeth. Supernumerary 
teeth that are unerupted may become eystie and their occurrence in this region 
is more frequent than elsewhere. Many of these resorb eventually instead of 
becoming cystic. One would expect the bony cavity, if due to the unerupted 
tooth, to be confined largely to either side of the midline, corresponding to the 
parent tooth. 

Since the bony cavity involved both sides of the midline to approximately 
the same extent and since other characteristics resemble those of the midline 
eyst, I am convinced that this was a case of midline cyst which included a simple 
unerupted supernumerary central incisor tooth. 


CYSTIC ODONTOMA: REPORT OF A CASE 


T. Austin, D.D.S.,* RocHeEster, MINN. 


O N APRIL 11, 1945, a man 35 years of age was referred to the Section on Dental Surgery 
by his family dentist for the removal of an unerupted tooth from the left side of the 
lower jaw. On examination, an enlargement of the jaw was observed which the patient stated 
had first been noted by his barber several years previously. He was having no discomfort 
except for a disagreeable taste. The molar and second premolar teeth had been removed. 


Fig. 1.—Cystic odontoma of the body of the mandible; a, preoperative view; b, mass of fibrous 
tissue which was removed; c, postoperative view. 


There was a mass of reddish redundant tissue on the crest of the ridge in the region of the 
second molar. A fistulous tract extended into a bony cavity and a yellowish purulent material 
could be expressed. There had been some pain a few weeks previously when the lesion on the 
crest of the ridge ruptured and drained spontaneously. A roentgenogram disclosed an un- 
erupted tooth almost completely encapsulated in a bony cavity, with perforation of the crest 
of the dental alveolar process (Fig. 1, a). The results of a general physical examination 
were essentially negative and the patient was sent to surgery for removal of the tooth. 
With the patient under local anesthesia, the hypertrophied tissue on the crest of the 
ridge was excised and sent for histologic examination; the report was ‘‘inflammatory sinus 
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with granulation tissue lining.’’ An incision was made along the crest of the ridge and the 
mucoperiosteum was reflected buccally, exposing the underlying bony tissue. A definite bulg- 
ing of the shaft of the bone was noted. The mandible had been perforated in the region of 
the fistula as well as on the buccal surface and was eggshell-like in thickness in that region. 
The .overlying bony process was removed and a rather firm, fibrous mass was easily removed 
intact with the tooth in position (Fig. 1, b). The contents of the mandibular canal were 
noted along the floor of the cavity. 

The cavity was packed with iodoform gauze and repair was uneventful. Packs were 
replaced at frequent intervals until the patient was able to change the dressings himself. 
Partial anesthesia was noted in the region of the lower lip on the left side and the patient 
was advised that the change in sensation would be persistent, at least for many months. 

The patient was seen at intervals, Four months later it was impossible for dressings 
to be kept in place and further treatment was discontinued. Postoperative roentgenograms 
were made nine months later which showed satisfactory repair (Fig. 1, c). The anesthesia of 
the lip was less pronounced and the bulge of the jaw had subsided. The patient was com- 


fortable and was dismissed at that time. 


The history of gradual enlargement of the jaw over a period of several 
years with very little discomfort until perforation and infection occurred would 
indicate a benign growth. The thick fibrous capsule with associated hard gran- 
ular material in the region of the coronal portion that had relatively the same 
roentgenographie density as tooth substance would tend to favor classification 


of the lesion as a cystic odontoma. 


PERFORATION OF ROOTS OF IMPACTED LOWER THIRD MOLARS 
BY CONTENTS OF MANDIBULAR CANAL: REPORT OF A CASE 


Loutr T. Austin, D.D.S.,* RocHEsTER, MINN, 


DEFINITE grooving or an imprint which has resulted from pressure of 
A the contents of the mandibular canal on the root ends of extracted, im- 
pacted, or unerupted third molars is frequently noted. An intimate relation- 
ship between the canal and the root ends of the tooth exists in the lower third 
molar region. Patients with deeply impacted lower third molars are warned 
of the possibility of prolonged partial anesthesia following removal of these 
molar teeth due to trauma of the mandibular nerve. 


CASE REPORT 

A woman, 36 years of age, was referred to the Section on Dental Surgery for a dental 
examination as a part of a general physical examination. The findings were essentially nega- 
tive except for incompletely erupted lower third molars (Fig. 1, a), extraction of which was 
advised. The relationship between the canal and the roots of the third molars was noted and 
the patient was advised as to the possibility that persistent numbness might occur after 
operation. 

The patient was sent to surgery for the removal of the lower right third molar. With 
the patient under local anesthesia, the distal cusps of the tooth were split off by means of the 
chisel and mallet. The tooth was raised in its socket by use of a Le Cluse elevator. Per- 
foration of the root by the contents of the canal was recognized when the tooth was with- 
drawn. It was necessary to split through the root to disengage the contents of the canal. 
The continuity of the structures in the canal was not broken and the contents of the canal 
were allowed to drop back into the tooth socket. One week later the lower third molar on the 
opposite side was removed; a similar involvement of the tooth by the contents of the 
mandibular canal was found, and it was necessary to split the tooth through to the perfora- 
tion to free the contents of the canal. 

After operation the patient was seen daily. The postoperative course was quite satis- 
factory with the exception of persistent anesthesia of the soft tissue of the lower lip on both 
sides extending distally to the region of the angles of the mouth. Postoperative roentgeno- 
grams were made (Fig. 1, b) and the patient was dismissed. The appearance of the ex- 
tracted teeth is shown in Fig. 2. 


In this ease as calcification of the root ends of the lower third molars was 
completed, the contents of the mandibular canal became surrounded by tooth 


substanee. In such eases there is definite evidence of constriction or narrowing 
of the canals illustrated in the preoperative dental films of both third molars 
as they pass by, or, in this instance, through, the roots of the third molars. 


*Section on Dental Surgery, Mayo Clinic. 


623 


Lowe T. Austin 


In instances of this sort, considerable disturbance of the contents of the 
canal is certain to occur on removal of the teeth. Since the evidence of con. 
striction occurred on both sides and both third molars were proved to have 


Fig. 1.—Perforation of the roots of impacted lower third molars by the contents of the 
dibular canal; a, preoperative view; b, postoperative view. 


Fig. 2.—Same case as in Fig. 1. Root ends of lower third molars showing perforation. 


perforation, it is felt that this narrowing or constriction of the shadow of the 
eanal in the dental film is a definite indication of perforation, or at least im- 
pingement, of the tooth root on the mandibular canal with the likelihood that 
considerable damage to the contents of the canal will occur on removal of the 
tooth. 
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EXAMPLES OF DENTAL DYSPLASIA 


STANLEY A. Lovestept, D.D.S.,* RocHester, MINN. 


HE dental findings may be of considerable importance in establishing a 
© teaniite of ectodermal dysplasia or progeria in a young person. There 
are clinical findings which may be more or less common to certain stages of 
both diseases and a knowledge of the presence or absence of teeth may be of 
value in establishing the differential diagnosis. 

By way of illustration, the following three cases show the dental variation 
in these two conditions. 


CASE REPORTS 


CasE 1.—A 23-year-old white man was seen at the Mayo Clinic complaining of a recent 
weakness which became apparent on exertion. The chief clinical findings were the absence 
of sweat glands, the absence of mammary glands, andthe presence of abnormal hair on the 
scalp, axillae, and pubic areas, with, however, a normal beard-and a normal distribution of 
hair on the chest and shoulders. No activity of the sebaceous glands on the trunk or face 
was evident. There was a saddle deformity of the nose. There was no familial history of 
this type of condition. 

More than a year later, the patient was well and had been able to work on a tractor 
throughout the summer by periodically pouring a hatful of water over himself, being cooled 
by the evaporation of water from his shirt. 

At the time of the preliminary examination, this man had congenital anodontia and had 
worn artificial teeth for fourteeen years because of the failure of the deciduous and per- 
manent teeth to form and erupt. The maxilla and mandible were underdeveloped and senile 
in appearance. Nothing unusual for an edentulous person was revealed by intraoral roent- 
genograms (Fig. 1). 


The preceding case represents congenital ectodermal dysplasia with com- 
plete anodontia. 


CasE 2.—A white girl, aged 10 years, was brought to the clinic by her parents. She 
was of small infantile stature; she was 4114 inches (105 cm.) in height and weighed 2544 
pounds (11.5 kg.). She had a senile face with marked absence of subcutaneous tissue and 
fat. Her muscles were unusually firm and prominent as were ber joints and superficia! 
veins. The skin was thin, shiny, dry, and spotted with brownish pigmented areas. There 
had been a total alopecia since the age of 13 months, with no regrowth of hair. The nails 
had not grown since she was about 4 years of age. 

The first tooth erupted at 15 months and eruption continued until the age of 9 years, 
On examination, the mandibular right central incisor was the only succedaneous tooth 
visible. The right and left mandibular second premolars seemed to be congenitally absent. 
Dental roentgenograms, on first glance, showed so many teeth to be present that one marveled 
that they could all be contained in such a limited region. The mouth was small and diffi- 
culty in placing dental films was experienced (Fig. 2). The deciduous teeth present showed 
little inclination to resorb and the permanent teeth developed chronologically on schedule. 


*Section on Dental Surgery, Mayo Clinic. 
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The preceding case was reported in great detail, except for the dental find- 
ings, by Mitchell and Goltman,’ in 1940, with the diagnosis of progeria; it was 
said to be the fourteenth reported case. 


CasE 3.—A boy, aged 3 years, 6 months, was a twin who was brought to the clinie by 
his parents; a normal and healthy sister had remained at home. The child was very small 
and fragile in appearance. His features were sharp with the skin being drawn and tightly 
stretched over his nose and ears. He had a marked lack of fatty tissue and the veins were 


very prominent. Hair on his scalp was almost totally absent as were his eyebrows. Eye. 
lashes were sparse, but present. His mouth was so small as to make it almost impossible 
to place dental films intraorally. Roentgenograms made with the films placed extraorally 
showed most, and possibly all, teeth to be present and about on schedule as far as the degree 
of formation was concerned. The left maxillary deciduous central incisor was not clinically 
visible but was completely formed and unerupted. While it was difficult to be sure at that 
age, with the available roentgenograms, it appeared as if the dentition were not particu 


larly altered. 


There were features present in this case to suggest certain ectodermal 
defects but the dentition present and the clinical findings established progeria 
as the most likely diagnosis. 


COMMENT 


Lord and Wolfe,? in 1938, discussed the designation of ectodermal dysplasia, 
reviewed the literature and added reports of two cases of their own. Thoma 
and Allen,’® in 1940, added a report of a case to the literature and discussed 
the inheritance factors of the disease, as well as distinguished the degrees of 
anodontia. They suggested that a lack of development of some of the teeth 
may serve as a basis for determining the approximate time that ectodermal 
development becomes affected. In a chapter devoted to the developmental 
anomalies of the dentition, Thoma,‘ in 1941, discussed many of the factors 
which may account for the aplasia and hypoplasia of the dentition. 

Thannhauser,® in 1945, made a critical study and presented five new reports 
of cases of Werner’s syndrome (progeria of the adult). No specific and definite 
dental characteristics of the disease were dealt with, probably because none 
were found. In the discussion of progeria of children (Hutchinson-Gilford 
syndrome) reference is made to teeth being carious and irregularly placed. 
This is in keeping with the findings in the two cases of progeria (Cases 2 and 
3) referred to in this paper. There is no ddubt but that malocclusion must be 
an eventual dental complication in cases in which approximately the normal 
number of full-sized teeth are contained in a jaw of such small proportions. 
One cannot but wonder about the significance of the congenitally absent teeth 
in Case 2. Not enough data are available on dentition in progeria to allow an 
evaluation of this particular deviation at present. Talbot and eco-workers,® it 
1945, did clinical, metabolic, and pathologic studies on a patient who had 
progeria. When the patient was about 61% years old, the dental findings were: 
‘‘The mouth contained twenty teeth in excellent condition.’’ One may assume 
that the twenty teeth referred to were the deciduous dentition and that the 
excellent condition was possibly due to the tardy eruption and, even more 


a 


Examples of Dental Dysplasia 629 


particularly, to the fact that at such an age the crowding of teeth had not yet 
become a factor affecting the patient’s dental health. 


SUMMARY 


‘ 


In the disease classified as ‘‘ectodermal dysplasia,’’ there may exist many 
variations in the total number of teeth that are congenitally absent, the classic 
dental finding being anodontia with underdeveloped dental arches. In this 
particular study, there were a few cases in which the dental findings suggested 
possible ectodermal dysplasia; however, the other findings were generally absent, 
so these cases were not indexed as ectodermal disease and, hence, not ineluded. 
The marvel may be not that variations in the dentition do oceur but rather that 
they do not occur with greater frequency. 

In progeria the dentition does not seem to suffer as does the rest of the 
organism. There is a tendency for delayed eruption of the deciduous teeth to 
occur and an awareness of the overcrowding which obviously would follow the 
eruption of the secondary dentition because of the lack of dimensional jaw 
development. No opportunity presented to allow examination of the dental 
tissues or their supporting structures in the two eases of progeria herein 
described. 
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ANESTHETIC-PENICILLIN SOLUTIONS FOR LOCAL ANESTHESIA 
IN DENTAL SURGERY 


STaNLEY A. Lovestept, D.D.S.,* RocHESTER, MINN. 


HE use of antibacterial agents in combination with anesthetic solutions is 
ry not a common practice. The use of anesthetic agents in combination with 
antibiotic substances is more frequently resorted to. In either instance many 
factors are common. The pharmaceutical and chemical compatibility of the 
agents employed is of prime importance. The influence of either active agent 
on the other, in regard to the concentrations to be employed and the result 
desired, must be known factors. The stability of anesthetic-antibacterial solu- 
tions under different conditions of time and temperature is also an important 
consideration. 

The most obvious and immediate question to be answered, however, when 
such solutions are used for producing anesthesia, is whether or not the depth 
or duration of anesthesia is altered, whether or not there is any unfavorable 
tissue reaction, and whether the action of penicillin may be altered in such 
solutions. 

Depth of anesthesia depends to a great extent on the concentration of the 
anesthetic solution that reaches the nerve tissues. To block out greater than 
usual stimuli it is necessary to provide adequate concentration of anesthetic 
solution in the immediate regions of the nerve fibers. Experience indicates that 
in order to compensate for the variables of anatomic dimensions, tissue permea- 
bilities, and especially severe stimuli, concentrations greater than 2 per cent 
solution of procaine may frequently be indicated. In eases in which there has 
been any question of a possible sensitivity to procaine, metycaine hydrochloride 
(benzoyl-y-[2-methylpiperidino]-propanol hydrochloride) has been successfully 
employed, in which instances a 3 per cent solution of metyeaine is comparable, 
clinically, to a 4 per cent solution of procaine. The duration of an anesthetic 
effect is a difficult value to determine as many factors are to be considered. The 
length of time that peripheral stimuli are blocked would depend on the ability 
to maintain the necessary concentration of solutions at the effective site, pro- 
viding, of course, that the stimulus was not increased and that nerve irritability 
or other physiologic factors did not tend to vary in such a way as to preclude 
a constant. Incidentally, the actual effective concentration of an anesthetic 
agent may be much lower than that which is necessarily employed, as the central 
fibers of a given nerve trunk may not be reached until considerable diffusion or 
dilution has taken place. The end point of an anesthetic effect is not so definite 
as the initial point; hence, the duration of anesthesia may be considered a rela- 
tive value. 

Untoward effects and tissue reaction can best be judged in the light of 
experience over a reasonable time and under conditions which do not vary 
greatly, from patient to patient, as to the quantity of solutions used, the mab- 
ner, rate and amount of injection, and the purpose for which anesthetization 
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has been provided. Where conditions do permit such controlled procedures it 
is possible to make clinical observations of merit. 

The question of stability of a solution of penicillin and procaine or mety- 
caine at working temperatures and for the time necessary for preparation and 
use of the solution may pose a greater problem than does the question of sta- 
bility, in this instance, of a solution of either alone. When ampules of 20 per 
cent solution of procaine or metycaine are used, no problem of stability exists 
until the ampules are opened in preparation for dilution in a selected vehicle. 
In this study the vehicle has been solutions of either sodium or calcium peni- 
cillin in various strengths; the products of several manufacturers, as available, 
were used. Various concentrations of either procaine or metyeaine were used 
with the penicillin. (Tables I, II, and III.) 

TaBLE I. USE OF A SOLUTION oF 250 Units SopIuM PENICILLIN PER CUBIC CENTIMETER AS A 


DILUENT FOR ANESTHETIC AGENTS: SELECTED DATA ON CONSECUTIVE PATIENTS 
TREATED IN LATE NOVEMBER AND EARLY DECEMBER, 1944 


‘ANESTHETIC AGENT CASES 
ae 3 per cent procaine 28 
4 per cent procaine 11 
3 per cent metycaine 29 
Total 68 


TABLE II. USE oF A SOLUTION OF 1,000 Units SopiuM PENICILLIN PER CUBIC CENTIMETER 
AS A DILUENT FOR ANESTHETIC AGENTS: SELECTED DATA ON CONSECUTIVE PATIENTS 
TREATED FROM AUGUST TO OCTOBER, 1945 


‘ANESTHETIC AGENT GASES 


3 per cent metycaine 69 

Fs 4 per cent metycaine 1 
Total 348 


TABLE IIT. USE OF A SOLUTION OF 1,000 Units CALCIUM PENICILLIN PzR CuBIC CENTIMETER 
AS A DILUENT FOR ANESTHETIC AGENTS: SELECTED DATA ON CONSECUTIVE PATIENTS 
TREATED FROM AUGUST TO OCTOBER, 1945 


ANESTHETIC AGENT GASES 
4 per cent procaine 46 
7 3 per cent metycaine 47 
Total 93 


OBSERVATIONS MADE IN THIS STUDY 

This study was undertaken to investigate the practicability of combining 
an anesthetic agent and an antibiotic substance for use in dental surgical pro- 
cedures. Fleming’ used procaine combined with penicillin to reduce the pain 
associated with the injections of penicillin. Lundy and Osterberg,? in 1945, 
reported on the use of anesthetic-antibiotic solutions. Some of the dental surgi- 
eal cases included in this material were referred to in their article. 

Sixty-eight patients made up the original dental group who received the 
penicillin-procaine or penicillin-metyeaine solutions. The aqueous solution of 
penicillin contained 250 Oxford units of sodium penicillin per cubic centimeter 
and was in 100 ¢.ec. bottles with instructions to be kept in the refrigerator until 
an hour before use. The longest any solution of penicillin was kept for use was 
twelve days. The solutions of penicillin were brought to room temperature and 
used as a diluent for the 20 per cent solutions of procaine or metycaine. The 
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concentrations of anesthetic agents were varied, as was the amount of vasocon- 
strictor, to suit the needs in each case. Anesthesia was satisfactory and no un. 
toward effects were noted after the injections of the solutions, before or during 
operation or several days postoperatively. 

One interesting observation was made in a very few cases in which mety- 
caine and penicillin were.used. Solutions of penicillin, metycaine, and epineph- 
rine sometimes tended to show a light and fine precipitate in suspension. This 
occurred in the glass syringes, glass medicine glasses, and enamelware graduates 
alike. This did not affect the vasoconstrictor action or the adequacy of the 
anesthesia in a few cases in which it had been used. It might seem that the 
penicillin had possibly been inactivated since no clinical changes were evident, 
Lundy’s report gave the result of using 0.5 per cent solutions of metyeaine and 
penicillin. Since practical dental usage demands somewhat higher concentra- 
tions of anesthetic agents it could be that using stronger solutions would alter 
the penicillin action. 

Some of the early solutions of penicillin that were used were almost clear 
while others resembled solutions of green soap. The clouding effect was not 
so frequently observed after penicillin again became available and the study 
was resumed: Although some of the later brands of penicillin tended to be 
cloudy, no noticeable solution changes occurred after adding either of the anes- 
thetic agents as had occurred with the early solutions of penicillin and mety- 
caine. It may be that during the initial series the penicillin was not so highly 
purified. 

In a very few instances injections were made in or near sites of considerable 
inflammation. Anesthesia proved adequate and no postoperative difficulty was 
encountered. This was in accord with results previously reported from the 
use of higher than usual concentrations of procaine.* 

There is the need for determining the effectiveness, in the oral field, of 
various strengths of solutions of penicillin used alone and with anesthetic agents. 
It is not to be expected that 1 or 2 ¢.c. of a very dilute solution of penicillin used 
with an anesthetic agent will prove effective in combating an infection, or even 
in preventing one. Since only sterile solutions are to be injected, the merit of 
a combination high in penicillin potency and adequate in anesthetic effect would 
rest in its ability either to prevent a postoperative infection or to lessen the 
danger of an injection into an infected field. By the same token, such proce- 
dures would be limited to infiltration or conduction anesthesia. 

While the details of this report are secondary, the idea of using penicillin 
combined with anesthetic agents deserves more study. Clinically it is possible 
to use the combination. So few postinjection dental infections occur that there 
is little concern on that count. There is, however, an occasional need for work- 
ing in an infected region and the added safety that a penicillin-anesthetic solu- 
tion might afford would be important to consider. 
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TREATMENT OF DENTIGEROUS CYSTS: REPORT OF A CASE 


Errk Hauupere, M.D.,* anp Epwarp C. Starneg, D.D.S.,+ 
RocHESTER, MINN. 


26-YEAR-OLD physician was seen on March 8, 1944. He complained 
A of pain in the right maxilla. On examination, this pain proved to be 
eaused by pulpitis in the right lateral incisor tooth. Dental roentgenograms 
made at that time also revealed a pulpless upper left first molar tooth and an 
unerupted upper left second premolar tooth. The patient had experienced no 
discomfort or pain in this region since root canal therapy had been performed 
on the first molar tooth more than ten years previously. On the basis of 
roentgenologic evidence there appeared to be complete absence of alveolar 
bone over the occlusal surface of the crown and the posterior surface of the 
unerupted second premolar tooth. This finding suggested the presence of a 
dentigerous cyst (Fig. 1, a). ~The diagnosis of a cyst was confirmed by roent- 
genograms which were made of the maxillary sinuses (Fig. 1, b). 


Surgical treatment was advised, but the patient decided to postpone it. 


About two years later he returned; the roentgenograms at this time revealed 
some enlargement of the cyst, the left cheek also being a little fuller than the 
right one. ‘There was slight tenderness on pressure. On inspection of the 
left nasal chamber it was seen that the lateral wall was closer to the septum 
than it had been on the previous examination, and it was more difficult for the 
patient to breathe through this side. There was no pus in the nose. 


A Caldwell-Lue operation was performed on the left side on May 23, 1946. 
With the patient under the influence of anesthesia produced intratracheally, 
the incision was made in the left buceal fold. It was seen that the cyst had 
completely eroded the medial and posterior wall of the maxillary sinus and 
had partially eroded the anterior wall. The cyst was attached to the unerupted 
tooth, which was removed. It should be stressed that the cyst did: not involve 
the pulpless first molar tooth, which was allowed to remain. The cyst was 
carefully removed. The gross specimen is shown in Fig. 2, a; microscopic 
sections of it are shown in Fig. 3, a and b. As mentioned before, the bone over 
the medial wall of the maxillary sinus had eroded away. Very carefully, a 
window was cut into the membrane so as to provide permanent drainage into 
the nose. The antrum was then lightly dusted with a sulfonamide powder. A 
small gauze pack was inserted through the nose into the window. The wound 
was closed with catgut. The administration of penicillin was started in an 
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Fig. 1.—a, Dental roentgenogram, showing unerupted second premolar tooth from which 
dentigerous cyst developed; b, roentgenogram of the maxillary sinuses. Note large cyst which 
occupies the entire left maxillary antrum. 
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Treatment of Dentigerous Cysts 


Fig. 2.—The cyst after removal: 
a, A, antral mucosa, B, thin bone that 
surrounded cyst, C, wall of the dentig- 
erous cyst; b, roentgenogram of the 
maxillary sinuses made one month 
postoperatively. 
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effort to control infection. The patient made an uneventful recovery, and was 
dismissed from the hospital on the fourth postoperative day. 

There was no evidence of infection in this case. A roentgenogram of the 
maxillary sinuses made one month postoperatively is shown in Fig, 2, b. 


: 


Fig. 3.—Microscopic sections of the cyst: a, antral mucosa and thin bone surrounding the cyst; 
b, epithelium lining the dentigeroas cyst. (x<100.) 


COMMENT 


We feel it is important that these cysts be recognized by close cooperation 
between the dental surgeon and the otolaryngologist. We remember a ¢ase 
in which a patient was admitted to the clinic in 1939, complaining chiefly of 
swelling and tenderness of the left maxilla. Two days previously the left an- 
trum had been investigated, elsewhere, the antrum having been washed out. 
Apparently the cyst had become filled with irrigating fluid, and infection had 
supervened. This case stresses the important fact that roentgenograms of 
the sinuses always should be made if the physician is suspicious of disease and 
before any investigation is done. 
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Periodontal Number 
Section 1 
HISTOPATHOLOGY OF PERIODONTAL DISEASES 
BALINT ORBAN, M.D., D.D.S.,* Cuitcago, IL. 


ERIODONTAL diseases are the diseases of the supporting structures of 

the teeth: cementum, periodontal membrane, alveolar bone, and gingiva 
Their specific strueture is responsible for the specific pattern of their pathologic 
changes. The uniqueness of the gingival (especially the epithelial) attachment 
of the tooth is the most important single factor in this respect. However, the 
basic changes in the tissue elements are the same here as anywhere in the hu- 
man body. Thus, an understanding of periodontal diseases can be achieved 
only by discussing first the fundamental aspects of general pathology and then 
by studying their specific manifestations in the periodontal area. The division 
of this subject into (a) general pathology and (b) special pathology is both 
natural and necessary. The emphasis on general pathology is at variance with 
a tendency to restrict research and teaching to special dental pathology only. 
This procedure seems to be based on an unfortunate misinterpretation of 
specialization, which can bear fruit only if it grows from a broad and solid 
foundation of general knowledge. 

A. From the point of view of general pathology, the following conditions 
may be found: 


I. Inflammation 
II. Cireulatory disturbances 
III. Degenerative processes 
IV. Atrophy 
V. Hyperplasia and hypertrophy 


l. Infammation.—Inflammation is a defense reaction. It is a complex re- 
action of the lymphatic, blood-vaseular, and local connective tissue caused by an 
irritation of chemical or physical nature. The function of the inflammation is 
'o localize and then to eliminate the irritating agent. 

Increased capillary permeability and blood pressure, causing transudation 
of plasma proteins into the tissues and active migration of leucocytes from the 
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capillaries are the first steps in the inflammatory process, The simultancous 
tissue destruction and the accumulation of phagocytic cell elements are associ- 
ated with development of local acidosis. 

Inflammation may be classified as (a) acute or (b) chronic. The character- 
istic cell type of acute inflammation is the polymorphonuclear leucocyte (Fig. 1), 
while in chronic inflammation, lymphocytes and, especially, the plasma cells 
dominate the picture (Fig. 2). 

According to the exudate, the inflammation is (c) edematous (Fig. 3), (d) 
fibrinous (Fig. 4), (e) purulent (Fig. 5), or (f) hemorrhagic (Fig. 6). It ean 
appear as (g) hyperplastic (Fig. 7), (h) ulcerative (Fig. 8) or (i) pseudo- 
membranous (Fig. 9, A and B). Some inflammatory conditions are classified as 
(j) specific, as for instance those caused by the tubercle bacillus (Fig. 10). In 
some of the nonspecific inflammatory reactions, a large number of eosinophilic 
leucocytes appear, probably due to a localized or generalized hypersensitivity of 
the tissues. These cases could be classified as (k) allergic inflammations (Fig. 
11). Although inflammation presents an ever-changing picture, variable in 
details, it is consistent in its basie principles. 

IIT. Circulatory Disturbances——One of the primary requisites for good 
health is the proper distribution of blood and tissue fluid (lymph) to and from 
the tissues by the cardiovascular and lymphatie system. Pathologic changes 
may occur in any part of this complicated system. 

A frequent disturbance of circulation is (a) hyperemia, which ean be either 
active (Fig. 12) or passive (Fig. 13). Active hyperemia is caused by a local 
dilation of arterioles and capillaries so that more blood flows through the af- 
fected area. Passive hyperemia is caused by venous obstruction, as blood is re- 
tained in the tissues. In most cases of acute inflammation, active hyperemia 
occurs; in chronic inflammation, passive hyperemia or congestion is common. 

(b) Ischemia is the circulatory disturbance in which, in contrast to hyper- 
emia, the blood volume in the tissue is decreased due to constriction, compres- 
sion (Fig. 14, A and B), or obstruction of the arteries or capillaries. 

(ec) Thrombosis is the coagulation of blood within the vessels. It may be 
eaused by general circulatory disturbances or by local injuries to the vessels. 
In diabetes, for example, vessel walls can be altered due to the changes in blood 
chemistry, combined most probably with local irritation (Fig. 15, A and B). 
In some inflammatory reactions, fibrin may precipitate in the vessels, causing 4 
thrombosis. Severe, repeated, or prolonged mechanical trauma often brings 
about thrombosis of the capillaries (Fig. 16). 

(d-) Edema or excessive extravascular accumulation of fluid in the tissue 
spaces is the result of increase in capillary permeability and blood pressure 
and disturbance of osmotie pressure. Edema, in most cases, accompanies inflam- 
mation. It may be localized either in the connective tissue (Fig. 3) or in the 
epithelium (Fig. 17) and in later cases may lead to the formation of small 
blisters. 

(e) Hemorrhage means escape of blood from the vessels into the tissue or 
to the surface. If the bleeding is Jargely due to increased capillary permeability, 
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Fig. 1. Fig. 2. 


Fig. 3. Fig. 4. 
Fig. 1.—Acute inflammation. Dilated blood vessel. Endothelial cells swollen. Poly- 
morphonuclear leucocytes in the vessel as well as in tissue. 
Fig. 2.—Chronic inflammation. Plasma cells. 
Fig. 3.—Chronic inflammation, edema. 


4.—Acute inflammation with fibrin precipitation around the blood vessel. 
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inflammation. 


s in acute inflammation (hemorrhage). 


Purulent exudate in acute 


Fig. 6.—Diapedesi 


Fig. 


vo 
to 
} 
n 
a 
° 
be 
° 
° 
= 
> 
th 


Serous-purulent exudate. 


8.—Ulcerative inflammation. Surface epithelium destroyed. 


Fig. 
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A. Fig. 9. 


Fig. 10. Fig. 11. 

;. 9.—A, Pseudomembranous inflammation. B, High magnification of pseudomembrane. 
of fibrinous exudate intermingled with red and white blocd cells. 

inflammation with giant cells, epithelial cells, and 


lymphocytic 


ig. 10.—Tuberculous 
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eosinophile leucocyte. 


11.—Allergic inflammation. Phagocytes and 
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Fig. 14. RB. 
Fig. 12.—Active hyperemia, Dilated capillaries filled with blood. Acute inflammation. 
Fig. 13.—Passive hyperemia. Dilated veins and venules. Chronic inflammation. 


Fig. 14.—A, Capillaries in a connective tissue papilla filled with blood. B, Capillaries 
compressed by oxygen bubbles, complete ischemia. 
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Fig. 15. 
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Fig. 15.— A, Disintegration of endothelial wall of blood vessel. 8B, Fibrin precipitation 
in pillary following disintegration of endothelium—thrombosis. 

Fig. 16.—Thrombosis as a result of mechanical trauma. 

Fig. 17.—Edema in the epithelium (intercellular accumulation of fluid). 
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we speak of diapedesis (Fig. 6). If it is due to rupture of the vessel walls we 
speak of rhexis which, in most cases, is the result of trauma (Fig. 18). 

(f) Necrosis is cell or tissue death within the living body. It may result 
from any type of severe injury, for instance interference with nutrition, bae- 
terial toxins, chemical substances, or physical agents, such as heat, x-ray, or 
electricity. Caseous necrosis is seen in tuberculosis (Fig. 10). Necrotizing 
chemicals are sometimes used to remove tissues by chemosurgery, for instance 
paraformaldehyde in combination with zine oxide-eugenol (Fig. 19). Electro- 
surgery employs the necrotizing action of electric current (Fig. 20). Traumatic 
necrosis may result from prolonged pressure upon connective tissue as well 
as bone, due to a primary damage to the blood supply (Figs. 16 and 21). Nee- 
rotic bone becomes resorbed by osteoclasts differentiating in the surrounding 
connective tissue. Necrosis can be caused by deficiencies of the filtrate factor 
of vitamin B complex, pantothenic acid, or nicotinic acid. 

IIT, Degenerative Processes.—Degeneration is a regressive tissue change due 
to some injury, which can be the result of the presence of bacterial or chemical 
poisons, nutritional and metabolic disturbances, trauma, heat, or tissue anoxia. 
Damage to the tissues may interfere with their protein, carbohydrate, fat, water, 
and mineral metabolism. Accordingly, we speak of cloudy swelling (parenchy- 
matous degeneration), glycogenic, mucoid, fatty, hydropic, or caleareous degen- 
eration. 

(a) Cloudy swelling in the epithelial cells is a common pathologie oceur- 
rence (Fig. 22). In its more severe form it appears as (b) hyaline degeneration 
(Fig. 23). The presence of hyaline in the tissues is definitely a sign of impaired 
functional capacity but does not necessarily harm the life of the cell or the 
tissue. In connective tissue, hyaline often appears in plasma cells as Russell’s 
bodies (Fig. 24, A and B), single or numerous globules. In most eases they 
are spherical, but bodies of varying shape are sometimes found (Fig. 24, @). 

(c) Hydropic degeneration is a frequent occurrence in the epithelium 
(Fig. 25, A and B). It usually accompanies inflammation of the underlying 
tissue along with severe circulatory disturbances and fluid accumulation. If 
the. fluid accumulates between the cells, we speak of edema; if it accumulates 
in the cells, we speak of hydropic degeneration. This type of degeneration is 
not limited to the epithelium but is also frequently found in connective tissue 
(Fig. 26, A and B). 

(d) Calcareous degeneration is seldom a primary tissue change; it usually 
is a sequel of other processes such as hyaline degeneration or tissue necrosis. 
It has been observed following traumatic tissue changes or the use of surgical 
diathermy (Fig. 27, A and B). Deposition of calcium salts occurs frequently 
in and around necrotie cells (Fig. 28, A and B). 

IV. Atrophy.—The term atrophy designates the decrease in size of an organ 
or its cellular elements after it has reached maturation. We speak of senile 
atrophy, pressure atrophy, neurotrophic or disuse atrophy, toxie (inanition) 
atrophy. An atrophy, similar to (a) senile atrophy, develops sometimes at 
an early age and can be termed (b) presenile or precocious atrophy. This dis- 
turbance may be accelerated by repeated mechanical irritation. 
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Fig. 18. Fig. 19. 


Fig. 20. Fig. 21. 
18.—Hemorrhage due to mechanical trauma (rhexis) (Gottlieb and Orban). 
19.—Necrosis of tissue caused by chemical action (paraformaldehyde). 
20.—Necrosis of tissue caused by electric cautery. 
crosis of tissue caused by mechanical trauma. Soft tissue as well as bone 
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Fig. 22. 


22.—Cloudy swelling of epithelial cells. 
23.—Hyaline degeneration of epithelial cells. 


A. 


Fig. 24.—A, Hyaline droplets in a plasma cell. B, Hyaline droplets free in tissue (Russell's 
bodies). OC, Hyaline body of cylindric shape in connective tissue. 


Fig. 23. 
Fig. 
B. C. 
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Fig. 
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Fig. 26. 
Adv: Fig. 25.—A, Hydropic degeneration of epithelium (intracellular fluid accumulation). 8, 
Advanced stage of hydropic degeneration of epithelial cells. 


Hya: Fig. 26.—A, Hydropic degeneration of connective tissue (Orban and Weinmann). B, 
ycropic degeneration of connective tissue. 
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Fig. 27. 


ig. 27.—A, Necrosis of tissue caused by diathermy. B, 
(diathermy ) (Gottlieb and Orban). 
Fig. 28.—A, 


Calcification of 
degeneration of 


necrotic tissue 
Degeneration of epithelial cells and subsequent calcification. B, Calcareous 
disseminated epithelial cells (Weinmann). 
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Atrophy of the mucous membrane occurs in certain types of inflammatory 
conditions (¢c). Due to nutritional disturbances, the connective tissue papillae 
of the lamina propria and the epithelial pegs disappear and the epithelium be- 
comes thin. The primary changes occur in the connective tissue ; changes in the 
epithelium are secondary (Fig. 29). Epithelial atrophy may occur due to in- 
creasing pressure (d) upon the epithelium resulting from overgrowth of the 
underlying connective tissue (Fig. 30). 


Fig. 29. 
29.—Atrophy of connective tissue papillae and epithelial pegs due to inflammation. 
30.—Atrophy of epithelium due to pressure from overgrowing connective tissue. | 
Disuse atrophy, one of the most striking atrophic conditions, can be obt 
served in all tissues, for instance bone, ligaments, and museles. A typical ex: 
ample is the changes in the supporting tissues of a functionless tooth (Figs. 31, 
A and B and 32, A and B). 

V. Hyperplasia and Hypertrophy.—Hyperplasia is the enlargement of an 
organ or tissue by inerease of the number of the cellular or intercellular elg+ 
ments. 

Hypertrophy is an inerease in size of an organ or tissue as a result of in! 
crease in the size of its cellular elements. 

While the enlargement in-hypertrophy enables the organ to meet increased 
functional demands, for instance in compensatory hypertrophy, hyperplasia 
is generally not only nonadaptive but even injurious. There are, however, cases 
in which these two ways of classification contradict each other. 

Hyperplasia may be the consequence of chronic inflammation (Fig. 7). In 
hyperplasia of the skin or of the oral mucosa, the proliferation of tissues may 
involve the connective tissue alone (Fig. 33) or a combination of the connective 
tissue and the epithelium (Fig. 34). Often the keratinized part of the epithe- 
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lium is overgrown (hyperkeratosis) (Fig. 35). In still other cases, the pro- 
liferation of the capillaries is the most prominent feature of an inflammatory 
hyperplasia (Fig. 36), for instance in the pyogenic granuloma. 


Fig. 31.—A, Disuse atrophy (osteeporosis). B, Same jaw, other side—normal function. 


32.—A, Disuse atrophy of supporting tissues of teeth. Cementum hyperplasia. Loss of 
principal fibers, atrophic bone. B, Same jaw, normal function, normal structure. 


B. Application of the knowledge gained from a study of general pathology 
to the dental organ with its specific structural and functional features is the 
topie of special dental pathology. 

For a study of periodontal diseases, a knowledge of the gingival attach- 
ment to the tooth is of greatest importance. The organic and firm connection 
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between the soft gingival and the hard dental tissues is fibrous as well as 
epithelial. Fibers, anchored as Sharpey’s fibers in the cervical cementum of 
the root, radiate into the connective tissue of the gingiva, interlacing with the 
fibers of the gingiva itself. The epithelium is attached to the tooth in a rather 
wide band. A shallow circular groove between the margin of the gingiva and the 
tooth, and peripheral to the epithelial attachment, is the gingival suleus (Fig. 
37). The sulcus is an area of lessened resistance. It continually harbors bac- 
teria and is exposed to mechanical injuries. Bacteria lodging in the sulcus 
produce toxins which, in turn, penetrate into the subepithelial tissue causing an 
inflammatory reaction. The presence of bacteria may also be responsible for 
the degeneration of epithelial cells at the bottom of. the sulcus, thus causing a 
separation of the epithelial attachment from the surface of the tooth. 


Mechanical influences, such as mastication of hard food or faulty brush- 
ing, will also accelerate the continuous separation of the epithelial attachment 
from the tooth and thus lead to the deepening of ine sulcus into a pocket 
(Fig. 38). 

As long as the inflammation is localized to the free margin of the gingiva, 
we speak of (1) gingivitis, classifying it according to the principles of general 
pathology. The inflammation, for instance, may be acute, chronic, or subacute ; 
according to etiology, we differentiate local from systemic gingivitis. The sys- 
temic cause may be scorbutus, pregnancy, diabetes, ete. We may diagnose, 
for example, an acute pseudomembranous pregnancy gingivitis, or acute hem- 
orrhagie scorbutie gingivitis. 

If the pathologic process extends into the deeper layers of the supporting 
tissues and deep pockets develop (Fig. 38), we diagnose the case as (2) 
periodontitis, again classifying it according to its pathologic features and 
etiologic factors. 

One of the most serious pathologie conditions of the supporting tissues is 
a primary noninflammatory degeneration of the periodontal connective tissue. 
We designate this disease as (3) periodontosis. Widening of the periodontal 
space by bone resorption follows the degeneration of the principal fibers of the 
periodontal membrane (Fig. 39). Epithelial proliferation soon leads to the 
formation of deep gingival pockets (Fig. 40). The etiology of this disease is 
obscure and, at present, we must consider a combination of systemic involve- 
ments such as endocrine dysfunction, nutritional disturbances, ete., with local 
factors such as occlusal trauma, and a possible hereditary inferiority of the or- 
gan. None of these factors alone can satisfactorily explain the development of 
periodontosis. 

The epithelium of the gingiva is, at first, attached to the enamel alone; later, 
the epithelial attachment shifts to the cementum, exposing more and more of the 
tooth. The continuous shift of the epithelial attachment along the surface of 
the tooth is a physiologic process; local or systemic disturbances of this process 
lead to serious consequences. During a severe inflammatory reaction, edema and 
migrating leucocytes may loosen the connections between epithelial cells. Sys- 
temic disturbances might increase the rate of the apical shift of the epithelial 
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Fig. 35. Fig. 36. 
Fig. 33.—Connective tissue hyperplasia. - 
Fig. 34.—Connective tissue and epithelial hyperplasia (Coolidge). 


Fig. 35.—Hyperkeratosis. 
Fig. 36.—Proliferation of endothelium (pyogenic granuloma). 


Fig. 33. 


Fig. 40. 


Fig. 37.—Gingival sulcus. Epithelial attachment on the enamel. Very slight inflam- 
matory reaction (gingivitis). 

Fig. 38.—Deep gingival pocket. Subgingival calculus. Severe inflammatory reaction 
(periodontitis). 
; Fig. 39.—Widening of the periodontal membrane due to hydropic degeneration of the 
connective tissue (periodontosis). 

Fig. 40.—Pocket formation in periodontosis. 


Fig. 37. Fig. 38. 
ae 
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attachment and thus cause pocket formation or a precocious atrophy. (4) 
Atrophy is often hastened by repeated external trauma, such as faulty brushing, 
An important type of atrophy of the supporting tissues of the teeth is disuse 
atrophy after the loss of normal occlusal function. 

Disturbances of the cementum need special consideration. Under normal 
conditions, cementum covers the entire surface of the root, being somewhat 
thicker at the apex. Continuous appositional growth of the cementum is one 
of the most important features in the normal function of the tooth. The ee- 
mentum near the enamel border might be missing for a shorter or longer dis- 
tance (Fig. 41). Such defects must be classified as cementum hypoplasia. 
Hyperplasia of cementum also occurs in the cervical region of the tooth. Some- 
times irregular masses of cementum are formed around an enamel drop (Fig. 
42). Cementum hypertrophy is the response to increased function. It mani- 
fests itself by a general thickening or by the formation of pronglike extensions 
at the attachment of principal fibers of the periodontal membrane (Fig. 43). 


Fig. 41. ig. 43. 


Fig. .41.—Cementum hypoplasia, defect covered by the epithelial attachment. 

Fig. 42.—Cementum hyperplasia, irregular overgrowth of cementum. 

Fig. 43.—Cementum hypertrophy—spikelike overgrowth of cementum due to increased 
functional demands. 


The teeth are suspended in their sockets by bundles of connective tissue 
fibers (ligaments) which permit slight movements of the teeth. If pressure is 
exerted upon the tooth, all or some fibers are stretched and transmit the force 
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as tension to the bone and cementum in which they are anchored. If the oc- 
clusal forees act in the direction of the long axis of the teeth, all fibers of the 
suspensory apparatus are stretched; their resistance is extremely high. How- 
ever, they may become inadequate if a force reaches the tooth in a more or less 
horizontal direction, forcing the tooth against the alveolar bone, stretching only 
some groups of fibers, so that part of the applied force is transmitted to the 
bone as tension, part as pressure. If the forces surpass tissue tolerance, injuries 
to the supporting tissues are caused, characterized by thrombosis or rupture 
of blood vessels, hyalinization and necrosis of the periodontal membrane, and 
bone and root resorption. The morbid condition produced by trauma may be 
termed (6) ‘‘traumatism.’’ The most frequent cause of traumatism in the jaws 
is an imbalance of occlusal relations between the lower and upper teeth. 


Fig. 44.—A, ‘‘Traumatism.’’ Destruction of the periodontal membrane, bone, and cemen- 
tum, due to occlusal trauma. 8B, High magnification of ‘‘traumatism,”’’ necrosis, thrombosis, 
resorption of bone and cementum, calcification of necrotic material. 


Traumatism may be relieved by resorption of bone and necrotic tissue and re- 
generation of the principal fibers of the periodontal membrane. If trauma is 
prolonged or is of frequent recurrence, considerable damage might result, lead- 
ing to resorption of cementum and dentine, necrosis of the periodontal mem- 
brane, calcification of the necrotized material, ete. (Fig. 44, A and B). If the 
trauma is relieved, even most extensive traumatic changes can be repaired. 
They do not necessarily lead to any pathologie changes in the superficial gingival 
tissue (Fig. 44, A). 
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The histopathologic aspects of periodontal diseases may be summarized 
as follows: 
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HISTOPATHOLOGIC ASPECTS OF PERIODONTAL DISEASES 
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Although we have made considerable progress in the field of periodontal 
diseases, much remains to be learned. The tempo of further progress will de- 
pend to a high measure on the understanding of periodontal histopathology and 
its correlation to clinical observation. 
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THE NATURE AND SIGNIFICANCE OF INFECTION IN 
PERIODONTAL DISEASE 


THEODOR RoseBury, D.D.S.,* New York, N. Y. 


ERIODONTAL disease is second only to dental caries in importance to the 

dentist, and in its own right constitutes one of the most prevalent and 
troublesome of human diseases. Yet its etiology and pathogenesis remain ob- 
secure. Of the several factors which appear to contribute to it, infection is 
probably the least understood; and it is therefore necessary at the outset to 
make plain that this paper embodies an attempt to inquire into a problem rather 
than to offer a solution of it. What follows, indeed, is a sketch of part of the 
working hypothesis for a research now getting under way.t The nature and 
significance of periodontal infection comprise one of several interrelated aspects 
of this research. 

As a bacteriologist I prefer to include within the meaning of the term 
periodontal disease what others, with little agreement among themselves, have 
defined as several distinct diseases (see Thoma and Goldman, 1937; Kron- 
feld, 1939; Hine and Hine, 1944). The term periodontal disease means to me 
any inflammatory process of the gingival or periodontal tissues and its pre- 
cursory states, except those of a specific infective character. Tumors of the 
area are thus eliminated, as are herpetic gingivostomatitis (Dodd, Johnston, 
and Buddingh, 1938; Burnet and Williams, 1939) and the more recently identi- 
fied epidemic stomatitis and diarrhea of infants (Buddingh and Dodd, 1944; 
Buddingh, 1946), both of the latter being specific virus infections. Additional 
specific entities may be split off as further information is made available; but 
three clinical conditions remain, each of which has been regarded as a group 
rather than as a single disease. These are gingivitis, Vincent’s infection, and 
pyorrhea. I shall not take time to apologize for the term pyorrhea. Although 
it is in bad odor among periodontists, it is universally recognized by physicians 
as well as dentists and, indeed, by the public at large for the condition or group 
of conditions implied. I ask you to accept it provisionally as a rose by any 
other name. 

These three clinical conditions—gingivitis, Vincent’s infection, and pyor- 
rhea—merge with one another and overlap, making it difficult to tell where one 
begins and another ends. Gingivitis is a subacute and usually nonsuppurative 
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inflammation of the gum margin, which may be localized in one area or may be 
more general. It is usually manifested in the outer epithelium, and as a rule 
responds readily to local hygienic treatment. Vincent’s infection is a more 
acute inflammatory process in the same region, usually involving the gingival 
tissues adjacent to more than one tooth. It has a special predilection for the 
interdental papillae, and is characterized by ulceration and a fibrinous exudate 
(‘‘pseudomembrane’’), but does not directly affect the alveolar bone. Its treat- 
ment seems to require a direct attack on the infective phase, which therefore 
assumes special prominence. Pyorrhea involves the inner epithelium and the 
alveolar bone; it is characterized by deepening of the gingival crevice with con- 
sequent formation of ‘‘pockets.’’ It is frankly inflammatory when well de- 
veloped, but of the three conditions, pyorrhea is most strongly suspected of 
having noninflammatory precursors. Its treatment, in contrast with that of 
Vineent’s infection, requires particular attention to these antecedent circum- 
stances. Generally speaking, the three conditions range in order of chronicity 
from Vineent’s infection, which may have a sudden onset with significant con- 
stitutional symptoms and may achieve full-blown clinical development in a 
matter of days, to pyorrhea, which has a very insidious onset and may require 
years for its full development. There is often gingivitis concurrent with pyor- 
rhea, and Vincent’s infection may be superimposed on either of the other forms 
of periodontal disease. All three may occur together. Gingivitis seems to have 
no special predilection for any age group; Vincent’s infection is most common 
in young adults, and pyorrhea is more characteristic of an older group; but 
these distinctions are by no means fixed. Gingivitis may be self-limiting and 
leave no sequelae, or it may lead to a slow loss of gingival tissue and to parallel 
loss of underlying bone, without pocket formation. Vincent’s infection is ac- 
companied by destruction of soft tissue which is followed more rapidly by 
similar irreparable resorption. In pyorrhea, bone loss is intrinsic and at least 
to some degree irretrievable. 

While the differences between the three conditions may justify their clinical 
separation, they are found to be alike in another characteristic; and it is this 
which, to my mind, warrants their consideration as a unit. The infective phase 
of all three, as far as present knowledge permits its analysis, seems to be the 
same. 

THE INFECTIVE PHASE OF PERIODONTAL DISEASE 


A characteristic group of microorganisms is found in association with the 
lesions of all types of periodontal disease. The group is probably qualitatively 
as complex as the flora of any single location in nature, and the purpose of this 
paper would not be served by an attempt to catalogue its members in any detail. 
The constant species include alpha and gamma streptococci, anaerobic strepto- 
cocci, anaerobic vibrios, and several varieties each of spirochetes and fusiform 
bacilli. These types seem to vary quantitatively from patient to patient, and 
probably from area to area in the same mouth. They are accompanied by a pro- 
fusion of other microorganisms which vary both qualitatively and quantitatively, 
and which doubtless include many transient species introduced from outside 
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sources. Several of the constant species are difficult to cultivate in artificial 
media. Most of them, and apparently all those of pathogenic significance in 
periodontal disease, are strict anaerobes; and a rather wide assortment of media 
and cultural methods is required for an approach to a complete bacteriologie 
analysis. For this reason, and because direct morphologic study alone yields a 
picture of bewildering variability and apparently hopeless complexity, all but 
a few of many bacteriologic surveys conducted over half a century have not 
helped us much in understanding this problem. Notable contributions have 
been made in recent years to our knowledge of individual groups of the gingival 
microorganisms, for example the spirochetes (Seguin and Vinzent, 1938; Rose- 
bury and Foley, 1941; Hampp, 1943), the bacteroides (Henthorne, Thomp- 
son, and Beaver, 1936; W. E. Smith and Ropes, 1945), the actinomyces (Rose- 
bury, 1944a) and the nonhemolytic streptococci (Rosebury, 1944b). It seems 
probable, however, that infection in periodontal disease is not due to one micro- 
organism alone but to the joint activity of several. The simultaneous study of 
pure cultures of several of these microorganisms is therefore needed. There 
have been a few such studies (D. T. Smith, 1932; Proske and Sayers 1934), 
and they have contributed useful data; but more research along this line is 
urgently needed. 

It is difficult to deal systematically with these microorganisms, particularly 
in groups. They are found in the lesions of what are regarded as clinically 
distinct diseases, so that they seem to lack specificity. Many of them can be 
found in relation to healthy as well as to diseased gingival tissues. These cir- 
cumstances seem to be responsible not merely for our ignorance of the signifi- 
eance of infection in periodontal disease, but for a general tendency to assume 
that infection has no significance and accordingly to forget all about it. Vin- 
cent’s infection is an exception as the name implies; indeed the significance of 


infection in this instance may have been overemphasized. There is evidence, 
nevertheless, that infection is an indispensable factor in all forms of periodontal 
(lisease. 

This evidence consists principally in the demonstration of distinctive joint 
pathogenicity of certain constant types among the gingival microorganisms, ¢con- 
stituting what has been loosely termed the ‘‘fusospirochetal’’ flora. The facts, 
most of which are not new but which have not been widely appreciated, may 
be summarized as follows: 

(a) Exudates or gingival scrapings from the lesions of periodontal disease 
(like exudates from ‘‘fusospirochetal’’ diseases elsewhere, such as lung abscess), 
when inoculated subeutaneously into rabbits or guinea pigs, induce a necrotic 
disease with foul suppuration and fibrinous exudation. This experimental dis- 
ease is serially transmissible, and a characteristic group of the original exudate 
flora persists through repeated transfers (Veszpremi, 1905, 1907, 1908; Rose- 
bury, 1939). The flora of a stabilized passage ‘‘strain’’ derived in this way, 
after many extraneous microorganisms have been eliminated by the animal de- 
fenses in the course of repeated passage, contains one or more varieties of small 
spirochetes (notably Treponema microdentium), small fusiform bacilli, actively 
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motile vibrios and anaerobic streptococci, accompanied variably by other bacteria. 
It has been found possible to reproduce characteristic lesions in guinea pigs 
with pure cultures when, and only when all four of these types were included 
(D. T. Smith, 1932; Proske and Sayers, 1934); but it is not yet clear whether 
they are exclusively responsible, or whether some of them may be replaceable 
by others. Nor, indeed, have the specific characteristics even of these four types 
been adequately defined. The infective complex does not seem to include a 
virus (Clark). It is of particular interest in the present connection that fresh 
suspensions of gingival scrapings are alike capable of producing this character- 
istic transmissible animal disease whether the patients from whom they are 
taken have acute Vincent’s infection, suppurative pyorrhea, marginal gingivitis, 
or third molar flap infections (Foley and Rosebury, 1942). This seems to be 
the clearest indication that in pathogenic capacity the flora does not differ 
among the clinical entities in the periodontal disease group. 

(b) The pathogenicity for man of exudates from periodontal disease, al- 
though less well understood than that for experimental animals, seems to be 
similar, as exemplified in human bite infections, which are often fusospirochetal 
in character (McMaster, 1939; Fritzell, 1940), and in fusospirochetal tropical 
ulcer, which in some instances at least seems to result from oral contamination 
of skin abrasians or wounds (Apostolides, 1922; Clements, 1936). Tropical 
ulcer has been successfully transmitted from man to man under experimental 
conditions (E. C. Smith, 1930). 

(c) The two preceding items imply pathogenicity on the part of the fuso- 
spirochetal flora for the subcutaneous tissues. Such pathogenicity evidently 
does not extend under equivalent conditions to the mucous membranes, either 
in animals or in man. The resistance of the mucous membranes is indicated 
by failure to induce typical or transmissible infection (or, often, to induce any 
pathologic change) when fusospirochetal exudates were inoculated perorally 
in guinea pigs (Rosebury, 1939), or on the searified rabbit cornea (Clark) ; and 
by similar failure in attempts to transmit infection. with exudates from human 
disease to the intact or traumatized gingival tissues of man (King, 1940) ; 
Schwartzman and Grossman, 1941; Wilkie, 1945). The gingival tissues evident. ~ 
ly do not share the susceptibility of the subcutaneous tissues for obscure rea- 
sons which may possibly be associated with the presence of these microorganisms 
under natural conditions. 

Another circumstance which suggests both the importance and the uniform- 
ity of infection in periodontal disease is the reported benefit obtained with 
penicillin in the treatment of gingivitis and pyorrhea as well as of Vincent’s 
infection. These findings, which have been summarized elsewhere (Rosebury, 
1946), also indicate clearly that such chemotherapy achieves no more than the 
temporary abolition of the infective phase of these diseases, and requires 
supplementary treatment by other means for a complete cure. 

What seems to be an important distinction is commonly made between Vin- 
cent’s infection and the other clinieal types of periodontal disease. Vincent’s 
infection, alone among these conditions, is often considered to be communicable. 
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In a review of the evidence on this score (Rosebury, 1942), the general conclu- 
sion was drawn that communicability has not been established. Since that time, 
additional field studies of this subject (Stammers, 1944; Wilkie, 1945) have 
failed to elicit evidence of communicability. I have already noted that at- 
tempts to transmit this disease to human volunteers have been unsuccessful, 
There seems, in fact, to be no positive evidence, either from field or from labo- 
ratory studies, to indicate that the flora of Vincent’s infection differs in ‘‘viru- 
lence’’ or in any other respect from that of other forms of periodontal disease. 


THE ROLE OF INFECTION IN PERIODONTAL DISEASE 


As the first part of the: working hypothesis embodied in this paper, it may 
be stated that.a characteristic mixed anaerobic infection is present in all types 
of periodontal disease ; that this infective complex is capable of inducing trans. 
missible foul necrosis and suppuration when inoculated parenterally ; and that 
the infection is probably the source of inflammation, with accompanying ne- 
crosis, suppuration, or fetor which in various combinations characterize perio- 
dontal disease. Yet it must be noted that the component microorganisms are 
present, although usually in very small numbers, in the healthy gingival area, 
and that when implanted experimentally into this area, even when the tissue is 
mechanically injured in the process, they manifest little or no tendency to es- 
tablish a disease process. Are these circumstances contradictory or, if not, 
what is their significance ? 

The second part of the hypothesis is a provisional, and admittedly incom- 
plete, attempt to reconcile these data and to locate the infective phase of perio- 
dontal disease appropriately among other phases of its etiology and patho- 
genesis. It is postulated that infection in these diseases is endogenous, com- 
parable in this respect with infection in subacute bacterial endocarditis (Rose- 
bury, 1944b), in actinomycosis (Rosebury, 1944a), and in puerperal fever asso- 
ciated with anaerobic streptococci (Colebrook, 1930; Schwarz and Brown, 
1936). All these diseases appear to be due to invasion of tissues under abnormal 
circumstances by otherwise harmless members of the ‘‘normal’’ (or indigenous) 
flora of the mucous membranes. Two further postulates are corollary to the 
first: (a) that precursory tissue damage, usually noninfective in origin, is 
essential for the establishment of periodontal disease; and (b) that the char- 
acter of periodontal infection, including its severity and its chronicity, depends 
on the nature of the precursory changes. Infection as an etiological factor 
in periodontal disease is thus regarded as secondary to noninfective factors. 
Infection seems to be uniform in kind but variable in degree over the range of 
periodontal disease, whereas the noninfective primary etiological factors may 
vary both in kind and in degree. 

A detailed discussion of these noninfective etiological factors in periodontal 
disease is beyond the scope of this paper, but a brief outline of them is appro- 
priate to complete the sketch of the working hypothesis. They may be listed 
in three groups: 

(a) Local traumatic conditions, including the mechanical and presumably 
chemical effects of accumulated or impacted food residues and the effects of 
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salivary calculus deposits and of dental restorations improperly fitted or fin- 
ished at the gingival margin. Factors in this category are thought to be the 
most important primary causes of marginal gingivitis, which generally clears 
up rapidly in response to their removal or correction. They are probably also 
important as accessory factors in other types of periodontal disease. 

(b) Constitutional conditions, including nutritional deficiencies (Spies, 
1935; Kirkpatrick, 1939; Boyle, 1941; Lapira, 1943) and drug (Kaiser, 1936; 
Ziskin, Stowe, and Zegarelli, 1941), heavy metal (Dean 1943; Scopp, 1946), 
or other intoxications. This broad group of factors, operating in conjunction 
with local traumatic conditions, may be essential for the development of acute 
periodontal disease (Vincent’s infection). When constitutional factors are 
combined both with local factors and with those in the third group, presumably 
with distinctive attendant circumstances, they may be responsible for chronic 
periodontal disease (pyorrhea). 

(c) Certain types of occlusal disturbance or tmbalance, induced by local or 
constitutional conditions or both, seem important enough to merit a separate 
category. Incomplete or delayed eruption, particularly of the lower third 
molar, may be the immediate cause of local infection leading to inflammatory 
or ulcerative pericoronitis in this area. More chronic disturbances of the dy- 
namic relationships of teeth, with resultant progressive impairment of the balance 
between attrition and eruption (Pleasure, 1937; Gottlieb and Orban, 1938; 
Box, 1939), perhaps initiated by a transient constitutional disturbance (for 
example, a deficiency of ascorbic acid, Boyle, Bessey, and Wolbach, 1937; Boyle, 
1941), may constitute an important primary etiological complex for pyorrhea. 

It is not yet possible to suggest the mechanisms—there is probably more 
than one—whereby these primary agencies lead to local infection; nor can one 
do more than guess at the reasons for the wide variation in clinical symptoms 
over the range of periodontal disease. The immediate result of all the primary 
factors is thought to be damage to the periodontal tissues. Such damage prob- 
ably varies in degree, but whether it is of one or of several basic kinds is not 
known. Its nature, at all events, is such as to permit proliferation and tissue 
invasion by the resident fusospirochetal organisms. The mild, long-continued 
irritation induced by local traumatic factors, when uncomplicated by the 
others, seems to bring about the simplest form of periodontal disease, gingivitis, 
in which local infection, with proliferation but little invasion, may be respon- 
sible for the objective symptoms. If, superimposed upon this condition, more 
severe damage is induced or aggravated by nutritional or other constitutional 
factors, a rapidly invasive and destructive infection may be demonstrable in 
the acute ulceration of Vincent’s infection. On the other hand, one or both of 
the first two groups of factors—local and constitutional—may operate only 
intermittently or at a very low level of activity and with great chronicity. If 
these are augmented by progressive occlusal imbalance, so as to induce a slow 
but cumulative disturbance of the supporting mechanism of the tooth root with 
resulting pocket formation, then infection, again of limited invasiveness may 
aggravate a complex cycle of changes, prevent healing, and lead directly to the 
inflammatory or suppurative syndrome of pyorrhea. 
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SUMMARY 


According to the hypothesis outlined, infection is an essential factor in 
periodontal disease which contributes largely to its clinical character; but in. 
fection is never more than one factor among several, and the others are accorded 
primary or determining importance. The infection is postulated as endogenous, 
as an overgrowth of certain resident parasites which, although harmless when 
in contact with healthy tissues, are enabled to proliferate, and in greater or less 
degree to invade the tissues, when these tissues are damaged by other causes. 
It seems probable that the inflammation, suppuration or ulceration of perio- 
dontal disease is contributed directly by infection. If the nature of this infee- 
tion can be more precisely delineated and if, on the basis of such knowledge, 
the host factors that govern its course, including its tendency to be localized or 
invasive, can be defined, a long step will have been taken toward clarification 
of the etiology and pathogenesis of periodontal disease. 


REFERENCES 


Apostolides, A. G.: J. Trop. Med. 25: 81, 1922. 

Box, H. K.: Oral Health (Canada) 29: 837, 1939. 

Boyle, P. E.: J. Am. Dent. A. 28: 1788, 1941. 

Boyle, P. E., Bessey, O., and Wolbach, 8. B.: J. Am. Dent. A. 24: 1768, 1937. 

Buddingh, G. J., and Dodd, K.: J. Pediat. 25: 105, 1944. 

Burnet, F. M., and Williams, 8. W.: M. J. Australia 1: 637, 1939. 

Clark, A. R. Unpublished data. 

Clements, F. W.: M. J. Australia 2: 615, 1936. 

Cohen, M., and Rudy, A.: AM. J. ORTHODONTICS AND ORAL Sura. (Oral Surg. Sect.) 28: 
346, 1942. 

Colebrook, L.: Brit. M. J. 2: 134, 1930. 

Dean, M. R.: J. Am. Dent. A. 30: 651, 1943. 

Dodd, K., Johnston, L. M., and Buddingh, G. H.: J. Pediat. 12: 95, 1938. 

Foley, G., and Rosebury, T.: J. Dent. Research 21: 375, 1942. 

Fritzell, K. E.: Journal-Lancet 60: 135, 1940. 

Gottlieb, B., and Orban, B.: Biology and Pathology of the Tooth and Its Supporting Mecha- 
nism, Translated and edited by M. Diamond, New York, 1938, The Macmillan Com- 
pany. 

Hampp, E. G.: J. Am. Dent. A. 30: 1066, 1943. 

Henthorne, J. C., Thompson, L., and Beaver, D. C.: J. Bact. 31: 255, 1936. 

Hine, M. K., and Berry, G. P.: J. Bact. 34: 517, 1937. 

Hine, M. K., and Hine, C. L.: J. Am. Dent. A. 31: 1297, 1944. 

Kaiser, J. H.: J. Dent. Research 15: 447, 1936. 

King, J. D.: Lancet 2: 32, 1940. 

Kirkpatrick, R. M.: Dent. J. Australia 11: 1, 78, 1939. 

Kronfeld, R.: Histopathology of the Teeth and Their Surrounding Structures, ed. 2, Phila- 
delphia, 1939, Lea & Febiger. 

Lapira, E.: Brit. D. J. 74: 257, 1943. 

McMaster, P.: Am. J. Surg. 45: 60, 1939. 

Pleasure, M. A.: J. Am. Dent. A. 24: 1303, 1937. 

Proske, H. O., and Sayers, R. R.: Pub. Health Rep. 49: 839, 1212, 1934. 

Rosebury, T.: J. Am. Dent. A, 26: 1798, 1939. 

Rosebury, T.: J. Am. Dent. A. 29: 823, 1942. 

Rosebury, T.: Bact. Rev. 8: 189, 1944a. 

Rosebury, T.: Medicine 23: 249, 1944b. 

Rosebury, T.: J. Periodont. 17: 121, 1946. 

Rosebury, Tg and Foley, G.: Proc. Soc. Exper. Biol. & Med. 47: 368, 1941. 

Schwarz, O. H., and Brown, T. K.: Am. J. Obst. & Gynec. 31: 379, 1936. 

Schwartzman, J., and Grossman, L.: Arch. Pediat. 58: 515, 1941. 

Seopp, I. W.: Mil. Surgeon 99: 196, 1946. 

Seguin, P., and Vinzent, R: Ann. Inst. Pasteur 61: 255, 1938. 

Slanetz, L. W., and Rettger, L. F.: J. Bact. 26: 599, 1933. 


Infection in Periodontal Disease 665 


Smith, D. T.: Oral Spirochetes and Related Organisms in Fuso-Spirochetal Disease, Balti- 
more, 1932, Williams & Wilkins Company. 

Smith, E. C.: Proce. Royal Soc. Med. (Sec. Trop. Dis. Parasitol.) 24: 1, 1930. 

Smith, W. E., and Ropes, M. W.: New England J. Med. 232: 31, 1945. 

Spies, T. D.: J. A. M. A. 104: 1377, 1935. 

Stammers, A. F.: Brit. D. J. 76: 147, 171, 205, 1944. 

Thoma, K. H., and Goldman, H. M.: J. A. Dent. A. 24: 1915, 1937. 

Veszpremi, D.: Centralbl. f. Bakt. I Abt. Orig. 38: 136, 1905; Ibid. 44: 332, 408, 515, 1907; 
Ibid. 45: 15, 1908. 

Wilkie, A. C.: Brit D. J. 78: 165, 1945. 

Ziskin, D, E., and Nesse, G, J.: Am. J. ORTHODONTICS AND ORAL Sure. (Oral Surg. Sec.) 
32: 390, 1946. ; 

Ziskin, D. E., Stowe, L. R., and Zegarelli, E. V.: Am. J. ORTHODONTICS AND ORAL Sura. (Oral 
Surg. Sect.) 27: 350, 1941. 


BACTERIOLOGIC INVESTIGATIONS OF THE ORAL SPIROCHETAL 
FLORA IN ULCERATIVE STOMATITIS (VINCENT’S INFECTION) 


Epwarp G. Hampp, D.D.S., M.S.,* BerHespa, Mp. 


HE etiology of ulcerative stomatitis (Vincent’s infection) has presented 

a complex and confusing problem in the field of periodontal diseases. The 
present concept which regards the fusospirochetal organisms as the causative 
agents of this condition has not been placed on a sound bacteriologic basis. The 
constant predominance of these organisms in such conditions has endowed them 
with a possible related etiological significance. This contention is further sup- 
ported by the fact that under such conditions the fusospirochetal organisms are 
found to invade the soft tissues of the mouth. The spirochetes are usually found 
deep in the subepithelial connective tissue, far in advance of the necrotic tissue 
and of the fusiform bacilli.»*** Even though this evidence is suggestive, 
conclusive evidence has never been presented to incriminate these organisms as 
the sole etiological agents responsible for this disease. 

There is a very definite need for experimentation with pure cultures of the 
various members of the oral fusospirochetal organisms in order to elucidate the 
exact relationship of these organisms to the disease. The fusiform bacilli have 
been isolated, cultivated, and classified with a reasonable degree of accuracy. 
However, the various members of the spirochetal flora have presented an enigma 
in this respect. The greatest difficulty has been from a technical consideration 
in isolation and cultivation of these organisms on artifical media and the 
identification of them accurately after they have been isolated. 

Bergeron’ in 1883 reported that Pasteur and Netter had successfully isolated 
and cultivated certain of the oral spirochetes and performed animal experiments 
with their cultures of these organisms. Following the discovery of Treponema 
pallidum by Schaudinn and Hoffmann in 1905, every effort was made to isolate 
and cultivate the various spirochetes peculiar to man and attempt to associate 
them with disease processes. Miihlens* and Miihlens and Hartmann’ described 
the first technique for isolation and cultivation of certain of the oral spirochetes 
and further methods were later reported by Noguchi® °® and others.’°° The 
results indicated that these organisms are anaerobes and that serum, blood, or 
ascitic fluid is essential to their growth. The addition of fresh tissue to the 
medium has been advocated in many instances but is not indispensable. 

In general, most techniques advocated for primary isolation and cultivation 
of the smaller oral spirochetes are modifications and adaptations of the principles 
advocated by Noguchi and depend on the ability of the spirochetes to penetrate 
a suitable medium and grow away from the oral contaminants. In our experi- 
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ence in trying to duplicate the work of other investigators, particularly the 
work of Noguchi, it was found that the most difficult phase of the work was in 
obtaining pure subcultures from highly contaminated primary cultures con- 
tained in test tubes. Due to the longer lag phase in growth of the spirochetes, 
the contaminating bacteria invariably developed more rapidly and spread 
from the central stab canal over the free surface of the small agar column. This 
was further complicated by splitting of the agar by gas-forming bacteria so 
that it was almost impossible to obtain spirochetes in the pure form from highiy 
contaminated cultues. Recently, the author®® introduced a successful method 
for routine isolation and cultivation of the smaller oral spirochetes. 

The technique employed for the isolation and pure cultivation of the 
smaller oral treponemes utilized 25 ml. beakers, approximately 3.5 em. in 
diameter and 5 em. in length, which served as containers for the primary cul- 
tures. After the use of numerous types of media, cultivation of the organisms was 
accomplished on a modified Huntoon’s ‘‘hormone’’ agar*? which was found to 
be most efficacious for growth of the smaller oral spirochetes. The medium is 
essentially a veal heart infusion from which the growth-promoting factors are 
extracted in the presence of a colloidal suspension of agar of 1.4 per cent con- 
centration. ‘‘Thio-peptone’’ was substituted for ‘‘Bacto-peptone.’’ The medium 
is a low heat infusion agar which is never autoclaved but is sterilized by the 
fractional method. This medium served as the agar base and was enriched at 
the time of use by the addition of 1 ¢.e. ascitic fluid and 1 ¢.c. 1 per cent solution 
of neutralized cysteine hydrochloride to 10 c.c. of the melted agar base. This 
quantity of finished medium was then placed in each container forming a layer 
of agar approximately 17 mm. in depth. After the agar had solidified, a well 
was prepared in the center of the column of agar to a depth of approximately 
12 millimeters. This was accomplished with the aid of a glass pipette with a bore 
of 4 to 5 mm. in diameter. 

Subgingival scrapings from cases of ulcerative stomatitis were used as a 
source of oral spirochetes. The inoculum was mixed with a few drops of a liquid 
medium to form a heavy suspension which was then observed by dark-field 
illumination to confirm the presence of spirochetes. Several drops of the 
inoculum were introduced into the well previously prepared in the enriched agar 
medium with the aid of a capillary pipette. The beakers were covered with 
sterile paper and the charged beakers were then placed in an upright position 
in jars rendered anaerobic with hydrogen. 

The first indication of spirochetal growth became apparent in: primary 
plates in approximately twenty-four hours, and the cultures were ready for 
transfer in from three to seven days, an average of five days being the rule. 
The cultures exhibited a characteristic type of growth which was evidenced in 
one of two ways: as a delicate white cloudy haze extending out from the 
reservoir into the surrounding medium, or as compact nodules appearing in the 
proximity of the well. In the latter instance, the nodules progressively increased 
in size and ultimately produced the characteristic haze associated with spirochetal 
growth. <A five-day-old primary culture of the smaller oral spirochetes is shown 
in Fig, 1, 


668 Edward G. Hampp 


By this method, the contaminating organisms, including the gas-forming 
bacteria, are restricted to the confines of the well, thereby preventing contamina- 
tion and disruption of the agar medium which overcomes the disadvantage of the 
method described by Noguchi. However, the spirochetes proliferate and in- 
filtrate the surrounding medium and grow in ever widening circles beneath the 
sterile agar surface. The spirochetes may then be obtained free of contamina- 
tion by removing a plug of spirochetal infiltrated agar with a capillary pipette 
as far from the reservoir as possible. The medium employed for subcultures 
‘was the same as that used for the primary cultures. By this method, as many 
as twenty pure subcultures have been made from a single primary culture. 


Fig. 1.—A five-day-old primary culture of the smaller oral spirochetes obtained from a case of 
ulcerative stomatitis. 


Fig. 2.—A three-day-old initial pure subculture of the smaller oral spirochetes obtained from a 
primary culture. 
Fig. 2 shows a three-day-old pure subculture of the smaller oral spirochetes ob- 
tained from initial culture. 
The effectiveness of this technique is exemplified by the short time required 
to obtain primary growths and the large numbers of initial pure subcultures 
that may be obtained from a single primary culture. In addition, the well is 
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capable of holding a larger inoculum that could be introduced by the stab method. 
Consequently, larger numbers of organisms are held within the confines of a 
highly nutritious medium. This permits rapid proliferation and penetration 
of the agar which are apparently important factors in materially reducing the 
time required for primary isolation of the spirochetes. Further, the wall of the 
well serves as a filter through which the spirochetes may penetrate and become 
isolated from the oral contaminants. 

Initial subeultures have been successfully obtained from 3-month-old 
primary plates in thirty-six hours, demonstrating the effectiveness of the well 
in restricting the contaminants to the confines of the reservoir. In addition, it 
has not been found necessary to rush transferring procedures. Primary plates, 
as well as pure cultures, have been exposed to air at intervals ranging up to 
twenty-four hours without apparent ill effects; growth of subcultures made 
from such plates is manifested as early as growth of those made from plates 
maintained anaerobically. Although a reduced oxygen potential is a factor 
in cultivating the oral spirochetes, the organisms are not so fastidious in this 
respect as formerly believed. All spirochetal strains isolated in our investiga- 
tions have been grown in air by the addition of various types of reducing sub- 
stanees and in these instances the anaerobiosis was apparently not complete. 

Routine isolation of the smaller oral spirochetes has been performed in 
our laboratory by this method. In addition, three’ strains of oral spirochetes 
morphologically similar to Borrelia vincentii have been isolated in pure cultures. 
The technique employed for the isolation of Bor. vincentii is not infallible but 
has been developed to the point where primary cultures may be obtained 
routinely. Difficulty has been encountered in subculturing these organisms. 

Pure cultures of the smaller oral treponemes and of strains considered 
to be Bor. vincentii were tested in vivo to determine their pathogenicity for mice, 
white rats, eats, guinea pigs, rabbits, and developing chicken embryos. Chicken 
embryos were tested by inoculation into the yolk sae, amniotic fluid, and the 
embryo proper. Cultures were injected into the anterior chamber of the 
rabbit’s eye. The intravenous, intracerebral, intramuscular, and intraperitoneal 
routes of inoculation were routinely employed with certain animals. No evi- 
dence of pathogenicity was obtained. Attempts were made unsuccessfully 
to enhance the virulence of the spirochetes by employing gastric mucin.* The 
Duran-Reynals phenomenon was not elicited. 

Inasmuch as these oral spirochetes were found to be devoid of pathogenicity 
for laboratory animals, it was impossible to demonstrate by this method whether 
or not these organisms were the etiological agents responsible for Vineent’s in- 
fection. The only alternative was to develop a serologic test to accomplish this 
task. The agglutination test was selected as the first method of approach to the 
problem.22 

ifteen strains of spirochetes were employed for agglutination studies. 
Kight strains of the smaller oral spirochetes identified as F. M., N32, J. H., 
M. R. B., N. G., J. B., N36, and NF., three strains of Bor. vincentii designated as 
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N9, N37, and N19, and four cultured strains of Treponema pallidum denoted 
by the abbreviations Nog., Kaz., Ni., and E.R. were utilized. The Noguchi, 
Kazan, Nichols, and English Reiter strains of 7. pallidum were obtained through 
the courtesy of Dr. R. Wichelhausen of Johns Hopkins University School of 
Medicine. 

It was necessary, in order to carry out this study, to grow large quantities 
of spirochetes both for immunization of animals and for use as antigen in 
performing the agglutination reaction. The usual technique employed for 
surface cultivation of bacteria are not applicable to these organisms. Cultivation 
of the spirochetes was accomplished in the water of condensation of a solid 
medium and in a liquid medium. 

The solid medium employed was the modified Huntoon’s ‘‘hormone”’ 
medium previously described. The liquid medium was prepared in the same 
manner as the solid medium except that the agar concentration was reduced to 
1 Gm. per liter. 

Mass cultures of the spirochetes for animal inoculations were made in a 
fluid medium consisting of 2.5 ¢.c. of the ‘‘hormone’’ liquid medium and 2.5 c.e. 
of a 5 per cent solution of gastric mucin* which were mixed at the time of use. 
Prior to inoculation of the medium, the solution was heated in a water bath to 
remove residual air, cooled to 45° C., and enriched by the addition of 0.5 ee. 
of ascitic fluid and 0.5 ¢.c. of a 1 per cent solution of glutathione. The inoculum 
consisted of a plug of spirochetal infiltrated agar removed from an actively 
growing culture of spirochetes with a capillary pipette. The cultures were 
incubated at 37° C. for seven days. 

The media containing mucin was not suitable for cultivating organisms to be 
used as antigen in the agglutination test as it contained much particulate matter 
which was difficult to remove by centrifugation. As a result, a clear liquid 
medium was sought in which the spirochetes could be grown in sufficient num- 
bers to be used as antigen for agglutination tests. For this purpose, the 
‘‘hormone’’ agar was liquefied in a water bath, dispensed in test tubes in 5 
¢c.c. amounts, cooled to 45° C., and enriched with 0.5 e¢.c. ascitic fluid and 0.5 
¢e.c. 1 per cent solution of glutathione. The tubes were slanted to maintain an 
agar butt of 1 cm. in depth and were placed in a refrigerator to solidify and 
chill the agar. They were then removed from the refrigerator and emersed 
in a water bath at 40° C. to allow rapid formation of water of condensation 
at the bottom of the slant. The water of condensation was then inoculated with 
young, actively growing spirochetes. The tubes were plugged with rubber 
stoppers to prevent evaporation of the water of condensation. Cultures were 
incubated in an upright position for four days at 37° C. and at the expiration 
of this time, sufficient organisms could be obtained from each culture to per- 
form five to eight microscopic agglutination tests. 

The animals employed for immunization procedures were healthy rabbits 
obtained from the stock colony maintained at the National Institute of Health. 
These animals were bled and their serums tested for natural agglutinins before 


*Wilson’s 1701 W. granular mucin. 
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immunization procedures were undertaken. Two groups of rabbits were em- 
ployed for immunization and two animals were immunized against each strain of 
organisms. With the exception of the strains of 7. pallidum, which were killed 
by 0.1 per cent formalin, viable cultures were employed in all instances. The 
first group of rabbits was immunized with strains F. M., N32, N9, N19, N37, Ni., 
Nog., E. R., and Kaz. These animals received a series of three courses of in- 
travenous inoculations; the first course consisted of two and the second and 
third courses of four injections each. A total of 22 ¢.c. of seven-day-old whole 
eulture was given to each animal. The second group of rabbits was immunized 
with strains M. R. B., J. H., J. B., N36, N. G., and N. F. These animals received 
two courses of intravenous inoculations of four injections each. All animals 
received a total of 19 c.c. of seven-day-old culture. 


The schedule of immunization of both groups of animals consisted of daily 
intravenous inoculations of suspensions of spirochetes separated by intervals 
of ten days. Bleedings were made at the end of the rest period and agglutination 
titres determined. 

The microscopic agglutination test employed in this investigation is essen- 
tially that described for Leptospira wterohaemorrhagiae.** ** This method is 
more expedient than the macroscopic agglutination test, for smaller amounts of 
antigen can be used in performing the test; this is a decided advantage because 
of the difficulties experienced in obtaining spirochetes for this purpose. Serial 
tenfold dilutions of serum from 1:5 to 1:500,000 were made with 0.85 per cent 
salt solution in test tubes and 0.1 ¢.c. of each dilution was transferred to a 
depression in a porcelain spot plate. Suitable antigen, 0.1 ¢.c., was added to the 
serum, making final dilutions of 1:10 to 1:1,000,000. Controls consisting of 0.1 
e.c. physiologic salt solution and 0.1 ¢.c. of a saline suspension of the test organ- 
isms were employed in all instances. All antigen-serum mixtures and controls 
were thoroughly mixed with a platinum loop. The plates were placed in a moist 
chamber and incubated at 32° C. for three hours before being examined. Dark- 
field microscopic examinations at 150 diameters were made at the expiration of 
the incubation period. 

Little difficulty was encountered in discriminating between agglutination 
and pseudoagglutination of organisms. In agglutination, most of the spirochetes 
in the field gathered into rather large clumps uniformly distributed throughout 
the field of vision. In the pseudoreactions, the organisms were found to adhere 
to foreign particles and contain very few bacterial cells. The clumps were very 
small in comparison to the agglutinated cells. 

Fig. 3 is a dark-field photomicrograph at 150 diameters of a control sus- 
pension of spirochetes (N37) in physiologic salt solution and a positive agglutina- 
tion reaction at a titre of 1:10,000. The control shows quite clearly the even 
distribution of the organisms throughout the field and there is no tendency to 
spontaneous agglutination. The agglutinated specimen exhibits the character- 
istic clumping of the spirochetes. The organisms are so densely packed that, in 
the center of the clumps, individual spirochetes cannot be identified and these 
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areas appear granular at this magnification. However, at the periphery of the 
clumps the organisms are interwoven into a loose, lacelike network and the in- 
dividual cells can be made out. 

Tables I and II show the results of the highest agglutination titres at- 
tained with serums of immunized rabbits when tested against their homologous 
organisms. 

Table I shows the agglutination titres attained with serums of rabbits that 
had been immunized with three separate courses of 2, 4, and 4 intravenous injec. 
tions consisting of 3, 7, and 12 ¢.c., respectively, of seven-day-old cultures of 
certain strains of spirochetes. The serums obtained after the first course of in- 
jections show an average agglutination titre of 1:1,000. Titres of 1:10,000 
were obtained with the E. R., Kaz., and N19 serums. Following the second 
series of injections, the agglutination titres of the rabbit serums were not altered 
with the exception of serums N37 and N9 which showed a tenfold increase. The 
greatest change in the agglutination titres was obtained following the third 
course of intravenous injections of rabbits. As shown in the table, the titres 
‘ranged from 1:10,000 to 1:1,000,000. 


Fig. 3.—Dark-field preparation of a control suspension of spirochetes in physiologic salt solution 
and of a positive agglutination at a dilution of 1:10,000 (Strain N37). ( 150.) 


TABLE I. HIGHEST AGGLUTINATION TITRES ATTAINED IN SERUMS OF RABBITS IMMUNIZED 
WITH SPIROCHETES WHEN TESTED AGAINST HOMOLOGOUS ORGANISMS 


STRAIN OF HIGHEST TITRE ATTAINED AFTER* 


SPIROCHETES COURSE | | COURSE 2 COURSE 3 
F. M. 1:1,000 1:1,000 1:1,000,000 
N 32 1:1,000 1:1,000 1:10,000 
R. 1:10,000 1:10,000 1: 1,000,000 
Kaz 1:10,000 1:10,000 1:1,000,000 
Nog. 1:1,000 1:1,000 1:10,000 
N i 1:1,000 1:1,000 1:10,000 
N 37 1:1,000 1:10,000 1: 100,000 
N 19 1:1,000 1:1,000 1: 10,000 
N9 1:10,000 1: 100,000 1: 100,000 


*Each rabbit received three courses of intravenous inoculation with seven-day-old cultures 
of spirochetes indicated: 

Course 1-2, injections with total of 38 c.c. 

Course 2-4, injections with total of 7 c.c. 

Course 3-4, injections with total of 12 c.c. 


Table II shows the agglutination titres attained with serums of rabbits 
that had been immunized with two separate courses of four intravenous inocula- 
tions each which consisted of 7 and 12 c.c., respectively, of seven-day-old cultures 
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of strains of the smaller oral treponemes. As shown in the table, the titres of 
the serum attained after the first course of inoculations when tested with ° 
homologous organisms were 1:1,000 in all instances. After the second course of 
injections the titres of the serums were not altered with the single exception of 
strain J. H., which exhibited a tenfold increase. 


TABLE II. HIGHEST AGGLUTINATION TITRES ATTAINED IN SERUMS OF RABBITS IMMUNIZED 
WITH SPIROCHETES WHEN TESTED AGAINST HOMOLOGOUS ORGANISMS 


| HIGHEST TITRE ATTAINED AFTER* 


STRAIN OF SPIROCHETES COURSE 1 COURSE 2 
” N. G. 1:1,000 1:1,000 
N. F. 1:1,000 1:1,000 
M. R. B. 1:1,000 1:1,000 
N 36 1:1,000 1:1,000 

J.H 1:1,000 1:10,000 
J. B. 1:1,000 1:1,000 


*Each rabbit received two courses of intravenous inoculations with seven-day-old cultures 
of spirochetes indicated: 

Course 1-4, injections with a total of 7 c.« 

Course 2-4, injections with a total of 12 c.c. 


Nonspecific agglutinations due to constituents of the media were ruled out 
by absorbing immune serum with uninoculated media. This procedure did not 
cause the specific agglutination titres to decrease. 

The results obtained concerning the immunologic response elicited in 
rabbits following intravenous inoculation with 7’. pallidum and strains of oral 
spirochetes adequately demonstrate that these organisms are highly antigenic. 
This finding is emphasized by the initial response in agglutination titre attained 
in rabbits after two intravenous inoculations with a total of 3 ¢.c. of seven-day- 
old cultures of spirochetes. The majority of agglutination titres shown in 
both tables are probably not the exact end points because of the latitude existing 
between tenfold dilutions. Undoubtedly, intermediate dilutions would show 
higher titres. It was found that many of the serum-antigen tests showed strong 
clumping in the final end point recorded although the next tenfold dilution 
exhibited questionabke agglutination which was not recorded. 


SUMMARY 


A method was presented for routine isolation and cultivation of certain 
of the oral spirochetes associated with lesions in cases of ulcerative stomatitis. 
The technique was based primarily upon the use of a well for holding the 
spirochetal-containing inoculum in the confines of a highly nutritious medium 
of low agar concentration, which favors rapid multiplication and penetration, of 
the medium by the spirochetes. Numerous strains of the smaller oral treponemes 
and three strains of Bor. vincenti were obtained by this method. 

Agglutination studies were undertaken. Media and techniques were devised 
both for mass cultivation of organisms for intravenous inoculation of rabbits and 
for use as antigen in performing microscopic agglutination reactions. Strains 
of 7. pallidum and various strains of the oral spirochetes were shown to be highly 
antigenic. The agglutination titres of immune serums of rabbits when tested 
against homologous strains of spirochetes ranged between 1:1,000 and 1 :1,000,000. 
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PSYCHOSOMATIC FACTORS IN THE ETIOLOGY OF 
PERIODONTAL DISEASE 


A CriticaL REVIEW OF THE LITERATURE 


SAMUEL CHARLES D.D.S., F.A.C.D.,* 
JuLIAN M. Firestone, D.D.S., New York, N. Y. 


N A RECENT round-table discussion at the meeting of the American Academy 
| of Periodontology participated in by Drs. V. Stanley Hart of Richmond, Jules 
LeGrand of Chicago, Henry M. Goldman of Boston, Michael De Rose of Chicago, 
Alex J. Linck and Paul K. Hill of San Diego, with myself (S. C. M.) as chair- 
man, it was universally agreed that the dentist must assume his responsibility 
in the diagnosis and control of psychosomatic diseases of the mouth. 

The term ‘‘psychosomatic’’ is derived from the original ‘‘psysomatic’’ 
coined by George Draper some thirty years ago.t The American Illustrated 
Medical Dictionary, twentieth edition, defines ‘‘psychosomatic’’ as ‘‘bodily 
symptoms of a psychic, emotional or mental origin.’’ The modern approach 
must also consider the reciprocal relation that exists between the tissues and the 
psyche. 

Psychosomatic dentistry might be defined as the relationship of the mental 
well-being to the health and integrity of the oral tissues. This may occur in 
both directions, as for example: 

A. Emotional tension may create oral disease through a disturbance of the 
physiology, that is, bruxism due to an unrealized aggression ; change in salivary 
composition caused by an emotional disturbance. 

Rittenberg states: ‘‘ Bruxism is a disease which manifests itself in the mouth by its 
destructive effect on the dental apparatus. It is therefore an organic disease at that level. 
At the physiological level it presents activity of the mouth musculature and is a functional 


disease. Beyond these two levels it becomes the province of psychosomatic medicine to answer 
the ‘why’ for the existence of the condition.’’ 


_ *Professor of Periodontia and Chairman of Department of Periodontia, New York Uni- 
versity College of Dentistry. 

THistorical data: 

Aristotle in De Animalibus: Affectations of body and soul associated (emotions today). 

Descartes, Rene (1596-1650): First used term ‘‘emotion’’ as an objective term. 

Heinroth, Johann Cristian Augusto (1773-1843): Thought mental illness stemmed from sin- 
fulness (a wrong view). 

Stahl, George Ernst (1660-1734): Originator of many modern psychobiologic ideas in 
medicine (still not scientific). 

Friedreich, Johannes Babista (1796-1862): ‘‘Mental disease is brain disease’’ but said 
“every mental ill is also a physical ill’’—but said it philosophically (wrong). 

Ritgen, Ferdinand (1787-1867): Introduced terms ‘“‘personality diseases’’ and ‘“‘disturb- 


ances. 
Von Feuchtersleben, Ernst (1806-1849): First spoke of the ‘“‘psychophysical totality of 
man.’”’ 


Jacobi, Karl Wigaud Maximillian (1775-1858): In “Zeitschrift fiir die Beuteilung und 
Heilung der Krankhaften Seilenzustiride’’: Presented an article entitled ‘‘Further 


Discussion of the Foundation of Somatopsychic Medicine.” 
676 
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Briggs says: ‘‘ Mental stimuli, such as restlessness and the conflicts of modern society 
1ety, 


decrease the calcium content of the saliva, while calmness may increase it.’’ 


B. In the opposite direction, oral deformity due to loss of teeth, cleft palate, 
harelip, ete., will cause a mental disturbance due to the fear of ageing, lack of 


esthetics, or interference with speech or function. 


Fig. 1.—Mrs. L. S., aged 26 years. Effect of bruxism and nail-biting. Diabetic (fasting 
blood sugar 216 mg. per cent). Bruxism and nail-biting since the age of 14 but more accentuated 
during past six months with increased family problems. 


A, Centric occlusion. Note poor gingival tone and locked occlusion which accentuates 
harmful effect of bruxism. B, Protrusive position. 


Landa relates: ‘*T have seen victims of this deformity (cleft palate) among girls 
between the ages of 16 and 25 and I believe that words are inadequate to describe their 
suffering. Two of them were in such a state of despair that they became suicide risks. One, 
though under treatment by a psychiatrist, made an attempt at suicide. The other one had an 
obturator constructed by a dentist that greatly improved her phonetics. This aided her in 
becoming more or less adjusted to her condition so that she now fills a responsible secretarial 
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position. But her struggle toward adjustment was a more difficult one. An unsuccessful 
harelip operation in childhood only worsened her facial disfigurement. With six perfectly 
normal and handsome brothers and sisters she resented her deformity as a very exceptional 
cruelty. ‘The glamorous social success of her brothers and sisters contributed in no small 
measure to her misery. Before her obturator was constructed, she told me, suicide seemed to 
her the only way out of her miserable existence. But an artificial restoration saved her life. 
The collapsed section of the lip in the region of the harelip was brought forward by the 
labial flange of the obturator. The anterior teeth were set in proper alignment with the facial 
contour and the line of occlusion in harmony with the irregular outline of the lip. The 
obturator closing the cleft of the palatal vault made it possible for the patient to speak and 
be understood better. The contribution of this appliance to the patient’s physical health and 
well-being has dispelled the patient’s distress and anxiety in this case as no psychiatric treat- 
ment could have done. 


Fig. 1—C, Roentgenograms showing alveolar destruction more advanced in anterior region 
where greater strains are placed. 


‘‘Another significant case from a psychosomatic standpoint is that of a handsome 
man, 30 years of age. He presented himself at the clinic with a letter written in his behalf 
by a friend. It stated that for a period of fifteen years he had been wearing an obturator 
which gave him real satisfaction. He had lost his dental apparatus two months before and 
was immediately discharged from his job as he could not make himself understood. He was 
wable to enjoy a meal because part of the food would escape through the nose. He could 
not find a new job because of his phonetic difficulties. He had been a jolly fellow up to the time 
he lost his appliance. Since then he had turned depressed and melancholy, and his friends 
feared that he might lose his mind. We learned a couple of months later that the man had 
been taken to a city hospital because of his mental condition. 

‘*The dentist’s opportunity in the psychosomatic field is perhaps greater than it is in 
other mental ‘specialties, This is due to the fact that any artificial denture restoration 
(fillings, jacket crowns, fixed bridges, partial dentures, full dentures and obturators) always 
serve three purposes at the same time, namely: mechanical efficiency, phonetics, and esthetics 
all of which have a profound effect upon the emotional life of our patients.’’ 
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C. The majority of cases present a reciprocal relation with greater or lesser 
percentages of psychic and somatic phases in innumerable variations. Prae- 
tically every case falls into this category. 

In the returning veteran and even in those who lived through the tension 
of the war years at home, we have seen hundreds of cases in which psychosomatic 
factors have produced advanced periodontal disease with extreme alveoloclasia, 
marked mobility of the teeth, and destructive lesions of the gingival tissues. In 
many cases, multiple or universal extractions were necessary, where a few years 
previously only a mild situation had been present. 

Grinker and Spiegel have advanced this important concept : 


‘The war has hastened the development of psychosomatic medicine because the severe 
stresses which it has imposed on the fighting men have brought into the clinical symptomatology 
of war neuroses thousands of emotionally induced physical disturbances. Hundreds of doctors 
have witnessed this phenomenon at first hand and have learned of the relationship between 
psychological causes and physical effects. -They are eager to learn further details of etiology 
and methods of treatment, for they know therein lies the future of medicine. 


The same future may be expected of psychosomatic dentistry. 

In order to know what etiological factors can be of psychogenic origin, it 
is best to examine the etiological chart appearing in Miller’s Oral Diagnosis and 
Treatment. < Those factors which by a conservative estimate have been found to 
be of emotional origin are in italics. 


ETIOLOGY OF PERIODONTAL DISEASE 
(S. C. Miller) 
Dysfunctional 
1. Overfunction 
a. Exeessive stress on teeth 
b. Insufficient periodontal support 
e. Too powerful masticatory musculature 
2. Underfunction 
a. Premature wear (natural or artificially produced ) 
b. Nonoeeclusion 
Indolent mastication 
3. Abnormal habits 
a. Unilateral mastication 
b. Abnormal biting habits 
e. Clenching 
d. Bruxism and bruxromania 


Trritational 


1. Abnormal anatomy 
a. Tooth form 
b. Tooth position 
2. Deposits on teeth 
Nondetergent diet 
Food impaction 
a. Vertical 
b. Horizontal 
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5. Mechanical irritants 

Cavity margins, improper inlay or filling margins; bridges, 
orthodontic appliances, clasps or dentures which im- 
pinge upon or irritate the gingivae 

Chemical irritants 

Atmospheric irritants (mouthbreathing) 

Improper toothbrushing 

Improper orthodontic procedure 


Systemic 

1. Faulty nutrition 

a. Acid-base disbalance 

b. Vitamin deficiency 

e. Mineral deficiency 
2. Debilitating disease 
3. Blood dyserasias 
4. Endocrine dysfunction 
5. Pregnancy 
Allergies and drug poisonings 
Metallic poisonings 
Psychosomatic factors 

Psychosomatic factors may interfere with periodontal health in the follow- 
ing ways: 

1. Reduction of local nutrition through vasospasm. This is probably the 
manner in which Speransky’s results were observed. Speransky has shown 
that by irritating specific areas in the brain typical periodontal lesions can be 
produced. He contends that: 

‘«Nervous influences on the cause of bio-physical and bio-chemical processes in the tissues 
(neuro-trophic influences), such as motion, receptor or secretory activities are manifested 
by changes in the state of various parts of the organism and are inevitably connected. with 
change in matter.’’ 


If the infraorbital nerve or the mental nerve in rabbits is irritated by 
two or three drops of croton oil and the nerve severed, Speransky found that 
eight out of fourteen of these rabbits developed hyperemia of the gingivae in a 
few days after the trauma to the nerve. The hyperemia was of a stagnant type 
and most prominent at the necks of the incisors. Pockets then formed and 
purulent exudate became apparent. Comparing this picture with that observed 
in his human clinic, Speransky concludes that there is a close resemblance be- 
tween the two processes. The bacterial flora of the pus from the above-observed 
pockets proved to be the ordinary oral flora, and is the same as is also present 
in human pockets. 

In another experiment, an operation was performed on the dog’s cerebrum 
and a special glass sphere inserted. Hemorrhage from the gingivae was noticed 
in two hours. Swelling and loosening and a dark border of acute hemorrhage 
about the molars of both jaws resembling human scurvy then appeared. The 
pockets deepened till the alveolar edge of the bone was exposed. This was not 
painful to the dogs and they ate and drank normally. The destruction was 
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limited to the crests of the alveolar process and went on for days or weeks, 


gradually subsiding and breaking out afresh. 
2. Development of objective habits which are antagonistic to the health of 


the periodontal tissues, that is, pencil biting, fingernail biting. 


Miller suggests: ‘‘One should suspect the existence in the patient of a personal tooth 
habit when there is deviation from normal in the contour and degree of wear of the teeth in 
question, or when separation of these teeth occurs. . . . When these are noted the operator 
should investigate thoroughly the habits that are most likely to induce the abnormality,’’ 


Sorrin has listed some thirty-nine habits which may be founded on emo- 
tional tension or occupational pursuit. 


It is Rittenberg’s view that: ‘‘Nail-biting has long been considered an evidence of a 
deep-seated disease of the personality. The somatic manifestations are found in the fingers 
and in the mouth. Within the personality there can be found another group of instincts 
striving for expression. Historically this group of instincts develops from the infantile 
pleasure in finger-sucking. With the development of the personality such a route of pleasure 
becomes forbidden and nail-biting becomes the disguised escape of this group of erotic 
instincts. In every case of nail-biting it is possible to demonstrate a powerful thrust of in- 
stinctual drives having to do with infantile pleasures via the oral mucous membrane. And at 
the same time the repressing forces can be shown to be inadequate. ’’ 


3. By inducing excessive chewing, clenching, or grinding creating excessive 
wear and excessive pressures. 


Rittenberg believes: ‘‘ Within the personality . .. there exists an aggressive group of 
instincts. They strive to find expression in the outside world. They would destroy, they 
would engulf, they would annihilate the outside world if they could get there. We can oe- 
casionally see this happening in pure form, in the manic rages of the insane. But under 
ordinary circumstances, the world of personal and social reality sets up barriers to the un- 
checked gratification of these instincts, in the form of conscience, morality, education and 
training. When the dynamic relationship of aggressive drives and repressing forces begins 
to show strain, the muscles of the mouth may begin to show irrational phenomena. They may 
contract unconsciously in response to the ‘leaking out’ of aggressive instincts, and bruxism 
results. 

‘In every case of grinding of the teeth, there is a defect in the measures which the per- 
sonality employs to inhibit aggression. In every case of bruxism the core of the problem 
is to be found in the functioning of the personality. The somatic destruction is the avenue 
of expression for the psychopathology which determines the why of the disease.’’ 


Frohman relates how one of his psychiatric patients responded favorably 
to surgical periodontal treatment only to have a return to the old condition. 
The dentist then discovered that clamping of the jaws was the main etiological 
factor. Frohman relieved the condition by psychotherapy, producing a recov- 
ery surprising to the analyst, patient, and dentist. 

It is Tishler’s opinion that: ‘‘Even mild cases of occlusal trauma or minor anatomic 
defects as the rough ends of cusps, will receive undue attention by neurotics, resulting in 
bruxism. ’’ 


4. By creating taste perversions causing the ingestion of foods which are 
locally and systemically harmful to periodontal health, that is, extremely spicy 
foods, acid fruits, excessive carbohydrates, which create direct effects on the 
teeth and structures. 
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Miller has noticed the tendency of those individuals under emotional tension 
to ingest excessive amounts of candy, cake, coffee, and alcoholic beverages as 
well as to smoke to excess, all of which produce trauma to the dental and perio- 
dontal structures directly. 

Woodyatt sites clinical evidence that ‘‘the emotions can regulate carbo- 
hydrate metabolism. ’’ 


B. 


; Fig. 2.—Mrs. A. R., aged 37 years. Necrotic gingivitis associated with emotional ten- 
$10n. 

A, Note gingivae are intact interproximally. B, Necrotic gingivitis after her only child 
had been ill two weeks and maid had left. Slept poorly and extremely nervous. Note gingival 
inflammation and interproximate destruction. 


Neilson states: ‘‘The frequency of a low sugar tolerance and glycosuria in mental 
disorders, the occurrence of so-called emotional glycosuria, the frequency with which emo- 
tional upsets and severe mental strain apparently initiate diabetes, and the frequency with 
which emotional and psychic upsets aggravate an already established diabetes, are well known 
and emphasize the nervous factors in the disease. ’’ 
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Selling and Ferraro believe: ‘‘In the lives of mothers who are working out their own 
emotional conflicts on their children by overfeeding them, there is also a tendency to give 
attractive articles of food so that the child will not reject them and through the rejection 
of food reject’ the mother. Very often, since children’s preferences run to sweets,'the foods 
which are given are not those which balance the diet but rather those which appeal to the 


palate.’’ 
A. 


a. 


Fig. 3.—Miss K. P., aged 31 years. Effect of nail-biting and cuticle-biting in left central 
incisor region. Had been under psychiatrist’s care for two years and dismissed as impossible 
to treat. Slightly retarded mental development. 

A, Fistula over left central incisor. B, Position of nail in biting. 


5. By permitting insufficient food intake through limitation of gastrointes- 
tinal function. Anorexia nervosa, intestinal spasms, ulcers, gall bladder symp- 
toms will not allow enough food to be ingested to maintain body health. Many 
references ‘in medical literature, that is, Weiss and English, Dunbar, and 
Strecker and Ebaugh support this view. 


Weiss and English state: ‘‘Physicians with greater interest in psychological medicine 
find a much greater percentage of patients with symptoms referable to the gastrointestinal 
tract in whom emotional factors are chiefly responsible for the illness. Stevenson, in & 
study of 150 patients presenting themselves to a gastrointestinal clinic, found that in two 
thirds of the cases there was an‘important emotional problem and Robinson, in a thoughtful 
analysis of fifty patients with digestive complaints, found that in two-thirds of them no organit 
lesion or unhygienic habits could be discovered to account for the symptoms. Moreover, the 
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latter author felt that many patients, have digestive symptoms as a manifestation of per- 
sonality disorder, before they develop organic disease of the digestive tract and that the latter 
might be prevented if they were successfully treated. This seemed to be especially true with 
respect to peptic ulcer. He went on to say that functional nervousness, including fatigue and 
anxiety, was by far the greatest detectable cause of recurrences of peptic -uleer symptoms, 
and in many instances it seemed likely that the same etiological factors were initially re- 
sponsible for the ulcer. He thought, therefore, that the question could legitimately be raised 
as to how many of these patients might have escaped peptic ulcer if their functional nervous- 
ness had been recognized and treated in the first place. 


3.—C, Roentgenograms revealing alveolar destruction around upper left central incisor. 
Alveolar bone around other teeth is fairly good. 


We are persuaded from our own studies that emotional factors are'the chief cause of 
gastrointestinal complaints and many other authors besides those cited could be quoted in 
support of this viewpoint. 

Selling and Ferraro point out: ‘‘There are a number of psychogenic causes for the 
rejection of food. Cases of gastrospasm and the esophagospasm have been cited where an 
individual could not eat because of some psychogenic cause, On x-ray, the spasm can be 
seen. ’’ 
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The authors mentioned previously cite a ease in the practice of William B. 
Fostner, Jr., of an individual who was worried about economic conditions and 
when the esophagoscope was passed to see why he could not swallow, it was 
clamped so firmly that it could scarcely be moved. When the patient was given 
reassurance about his economic situation, the spasm relaxed. It could again be 
produced by withdrawing the security that the earlier promise of an improve- 
ment in his job had produced. 

6. By producing neglect of oral sanitation. 


Preston says: ‘‘It has been my experience that those patients who are depressed re- 
quire more frequent attention than those who are exhilarated, active, because of the fact 
that they accumulate tartar more quickly than do other classes of patients. Just why this 
is so, I am unable to say, unless it is that their depression and the increased difficulty with 
which they meet their physical activities cause them to give less attention to their mouths than 
they would otherwise. It is also possible that there may be a chemical change in the secre- 
tions that ordinarily bathe the mouth.’’ 


7. By evolving subjective habits which are harmful to the periodontal struc- 
tures, that is, lip biting, cheek biting, tongue thrusting, tapping teeth together. 


Gottlieb contends: ‘‘The teeth should properly be held apart 23 hours out of 24, being 
contacted only during actual chewing function. Persons with emotional stress may clench, 
tap or grit the teeth frequently or almost continually.’’ 


Hart says that he has observed biting habits in a very high percentage of 
inmates of mental institutions. All practicing dentists have noticed the many 
habits developed not only by patients under emotional tension but during oc- 
cupational pursuits. 

Frohman reports a case in which: ‘‘A man, aged 43, had an unconscious habit of pound- 
ing his anterior teeth with the result that they had to be extracted. An anterior fixed bridge 
replacement for the pounded anteriors was likewise pounded out. Surgical periodontal treat- 
ment was of no avail. Psychiatric treatment was then instituted, and the unconscious factors 
in the habit made conscious. The habit then came under the patient’s control. Looseness 
of teeth and bleeding stopped, and a successful fixed bridge was possible.’’ 


8. By causing bodily conditions inimical to the health of the periodontal 
tissues. 

Glaser made determinations of blood calcium in normal, psychoneurotic, and 
psychotic persons. The normal he found varied on different days from 0.2 to 0.5 
mg. per hundred cubic centimeters. In psychoneurotie and psychotic patients 
the differences were much greater, varying from 1.2 to 5 milligrams. Glaser 
attributes these changes to variations in sympathetic balance brought on by 
psychie stimuli. Thus, blood calcium levels are shown to be altered during 
mental states. 


Henry and Ebeling found: ‘‘A relative decrease of blood calcium and phosphorus in 
tense, agitated, depressed states.’’ 

Wolf says: ‘‘An overactive thyroid gland may cause great nervous tension which in 
turn may cause bruxism.’’ 

Ewalt, Halliday, and Means write: ‘‘It can definitely be stated psychic factors are 
very important in the etiology of thyroid disorders, especially hyperthyroidism, and from 
this it is reasonable to assume that mild endocrinopathy induced by emotion is of importance 
in the etiology of periodontosis.’’ 
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No doubt, further investigation will uncover other means by which psychic 
trauma may produce acute and chronic periodontal diseases. It is our belief 
that in the complexity of etiologic factors of necrotic gingivitis, emotional ten- 
sion plays a major role. 


Fig. 4.—Miss V. S., Negro, nurse, aged 22 years. Alveolar destruction associated with 
bruxism. aeer extreme nervous tension since childhood. Also has vagotonia and recurrent 
mucous colitis. 


The science of periodontia should be developed to the highest degree so that 
it can prevent the loss of teeth which is responsible for emotional castration 
(Stekel), and ageing neuroses. The field of psychosomatic dentistry is a fertile 
one for study and the dentist is here presented with another weapon in his 
rendition of a complete health service. 
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THE RELATION OF THE PHYSICAL CHARACTER OF THE DIET :TO 
.THE HEALTH: OF THE PERIODONTAL TISSUES 


A CriticaL REVIEW OF THE LITERATURE 


J. T. O’Rourkg, B.S., D.D.S., Sc.D.,* Boston, Mass. 


OR many years it-has been assumed that the mastication of hard foods would 

be beneficial and soft foods detrimental to the periodontal tissues. In the 
field of -periodontia it has also been assumed. that artificial stimulation is 
essential as a substitute for that which is normally derived from the mastication 
of hard and detergent foods. A review of the literature shows that but few 
studies have been directed to determining the relation of the physical character 
of food .to the. health of the periodontal tissues. However, from other sources 
there is considerable evidence having important and more or less specific bearings 
on the.question: It appears desirable to present the most. pertinent evidence in 
terms ‘of. the gingival tissue, periodontal membrane, supporting bone, and the 
indirect effects which apparently accompany the use of so-called detergent diets. 


MASSAGE EFFECTS 


Mastication depending upon the density, toughness, and size of the mass of 
food obviously brings varying degrees of compression on the gingival tissue. 
The compression decreases as the food becomes more finely divided and in- 
salivated. There are also, depending upon the character of the food, varying 
degrees of friction. This friction, like compression, is reduced with continued 
insalivation and with comminution. Compression and friction to a much lesser 
degree also arise from the food held against the gingivae by the tongue, cheeks, 
and lips. 

It is reasonable to assume that the effects arising from the compression 
of food against the gingivae during mastication are those normally resulting 
from what has been called auto-massage, that is, the pressures exerted upon all 
tissues during the course of normal physiologic activity. Scull, 1945,' in dis- 
cussing the physiologic basis for massage states, ‘‘the most obvious physiologic 
response .is mechanical displacement of fluids in vascular and lymphatic 
channels.. Normal activities of the body carry on such displacement constantly 
by ‘auto:massage.’ When activity is decreased, therapeutic massage, replacing 
auto-massage may be applied at short intervals to approximate normal condi- 
tions.’? Mennell, 1935,2 suggests that one of the main objects of massage is ‘‘to 
secure the onflow of the venous, and lymphatic cireulation.’’ Pemberton, 1930,° 
1939,* has stated, ‘‘The influence exerted on the total quantity of blood flow 
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through a massaged area, and in the direction of sweeping along the stagnant 
cells lying inactive within it, needs no emphasis.’’ Pertinent may be the state- 
ment of Sandison,1932,° to the effect that capillaries proper with or without 
perithelial cells, have such a limited power of contractility that they seem to 
play no significant part in the control of circulation. While their caliber mani- 
fests changes, the changes seem to be passive rather than active, and brought 
about chiefly by changes in pressure both within and without, coupled with a 
certain degree of elasticity and endothelium. However, in the persistent absence 
of blood flow through a capillary, it may gradually narrow until its lumen may 
permanently disappear. 

Krogh, 1922, has demonstrated clearly the results of external stimulation 
on the capillary circulation. The findings of Carrier, 1922,’ show that light 
pressure brings about a rapid but transient dilatation of the capillaries, which 
may become more enduring if the pressure is increased. Clark and Clark, 
1932,° have shown through study of the capillary circulation in the ear of the 
rabbit that massage promotes an increased interchange of substances between 
the tissue cells and blood vessels, with an improved tissue metabolism. <A review 
of the literature in the field of physical medicine indicates general agreement 
with these points of view. There also appears to be agreement on the point that 
inactive tissues display a relative reduction in the passage of materials through 
vascular and lymphatic channels, and that definite peripheral vasodilatation 
together with increase in rate of peripheral flow occurs with massage. Further- 
more, it may be said that massage, although one of the oldest forms of therapy, 
still plays a significant role in the field of physical medicine. 

If, as appears to be widely accepted, massage improves the tone and vascular 
and lymphatic circulation of various relatively inactive parts of the body, there 
are good reasons for assuming that similar benefits would accrue to the gingival 
tissues. It should not matter whether the massage has its origin in compression 
of the gingivae during mastication or in the use of the toothbrush or some other 
device. The result from compression or kneading are the same although strictly 
therapeutic measures are called into play only when the gingivae are relatively 
inactive. 

Pelzer, 1940° by capillary microscopy, observed that with the use of hard 
foods the number, distribution, and tonus of gingival capillaries were normal. 
The situation was reversed in the case of soft diets. In general, Pelzer’s findings 
are in harmony with observations of Landis and Gibbon, 1933,’ +! Carrier, 
1922.22 Pemberton, 1939,1° Krogh, 1922,7* Clark, and others on the in- 
fluence of massage on capillary circulation. They also tend to support the con- 
clusions of the many clinicians who have called attention to the benefits which 
follow toothbrush massage in relatively afunctional cases. 


EFFECTS ON GINGIVAL EPITHELIUM 


The compression of food on the gingivae may be accompanied by varying 
degrees of friction, and the chief factor involved is obviously the physical 
character of the food. Other controlling factors are the volume and character 
of saliva and extent to which mastication is carried on. Doubtless the greatest 
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friction arises from fibrous vegetable foods, and of the solid foods the least 
friction would come from the soft fresh breads which are so widely used. In 
any event, assuming that salivary flow is adequate, the friction effects of the 
various foods would be increased in the relatively dry mouth, and reduced with 
rise in salivary viscosity. 

It has long been accepted that the gingival epithelium like that of the skin 
has as its essential function protection of the underlying tissues. It is also 
generally agreed that within certain limits this protection increases or decreases 
in proportion to the demand. As is-reported by Orban, 1930,'* there are many 
workers who have not reported increase in the protection to the point of hornifi- 
eation of gingival epithelium. It is pointed out by Bremer and Weatherford, 
1944,’ that cornified cells are absent in the oral cavity except on the tongue. 
Maximow and Bloom, 1943,'* in discussing oral epithelium state, ‘‘in man, under 
physiologic conditions it does not undergo cornification.’’ They suggest that 
“the nucleus of superficial layers shrinks and degenerates, but does not dis- 
appear, and the cell body does not reach the same degree of flatness as in the 
epidermis.’’ Clark, 1939,?® on the other hand, states that the stratified squamous 
epithelium of the mouth, pharynx, and esophagus is thinner, and that keratin 
formation is either absent or is much less marked than on the skin. Maximow 
and Bloom, 1943,?° indicate in many animals the epithelium of the oral cavity 
undergoes intense hornification. Goetsch, 1910,?! reported that the structure of 
the esophageal epithelium is an accurate index to the physical character of the 
food swallowed. In animals on coarse diets, there is a thick and highly cornified 
epithelium, while in those animals using soft diets the epithelium was thin and 
only slightly cornified. There is no reason to expect that the response of 
gingival epithelium to contact with food should differ from that of the esophagus. 

Whether or not gingival epithelium undergoes protective hornification 
obviously has an important bearing on questions regarding the effects of the 
physical character of food. It is evident that in the less exposed cavities of the 
body where the epithelium is covered by a protective fluid, and is less subject to 
drying and abrasion, the need for protection through hornification is less than on 
the skin. Yet it is a reasonable assumption that some degree of hornification 
should oceur in gingivae which naturally are subject to the friction of food 
masses. Gottlieb, 1921,2* ** considers hornification of the gingivae to be an ideal 
condition. Orban, 1930,?* has observed hornification of the gingivae with the 
production of keratohyaline granules and stratum corneum free of nuclei. 
Orban points out that hornification of the gingivae is ideal and represents a 
condition which should be produced through toothbrushing and massage. How- 
ever, Orban, 1944,%° states that hornification does not always occur. Wein- 
mann, 1940,?¢ in his study of stained smears from the oral mucous membrane ob- 
served that the degree of keratinization was least in smears from the cheek. It 
increased progressively in those smears from the tongue and palate. Bodecker, 
1926.7 calls attention to the protective and hornified character of gingival 
epithelium and its relation to the friction produced in mastication, as do also 
Noyes, Schour, and Noyes, 1942.?8 
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It appears that there is a difference of opinion regarding hornification of the 
gums. It is conceivable that. among different individuals rather wide variations 
may exist in the degree of hornification, and that the range may be the basis 
for the existing divergent opinions. As previously suggested, these variations 
might be accounted for in terms of the volume and character of saliva and the 
physical state of ingested food. Still other factors may include the extent of 
masticatory function, the habit of bolting food, or softening it with some fluid. 
In any event, the burden favors the concept of hornification of the gingival 
epithelium to varying degrees depending upon the functional demand. It also 
appears evident that hornification is a protective response resulting from friction, 
compression, or both, arising from food, the toothbrush, or from other sources. 

Pelzer, 1940,?° found that hard diets resulted in the formation of well- 
hornified and resistant epithelium. The reverse was observed in the case of 
soft diets. Burwasser and Hill, 1939,°° from their studies of the effects of hard 
and soft diets on the gingival tissue of dogs, concluded that soft diets tended to 
permit stasis of the gingival circulation and softening of the tissues. Harder and 
coarser foods provided adequate tissue stimulation, giving firm gingivae which 
clung closely to the teeth. Although it has been suggested that the number of 
animals in the Burwasser-Hill study was too small, their findings nevertheless 
appear to approximate those of Pelzer and others. 

In the experiments with gastrectomized dogs by Ivy, Morgan, and Farrell, 
1931,*" it was necessary that soft diets be provided. On such diets, shown to be 
adequate for nongastrectomized dogs, a number of experimental animals showed 
early evidence of periodontal disease, and all dogs showed a marked tendency 
toward calculus formation, It appears that these findings might well be inter- 
preted in terms of the observations of King and Glover from their experiments 
with ferrets. : 

King and Glover,.1944,°? maintained ferrets on a diet of bread and milk, or 
‘aw meat, and milk with inclusion of vitamin and mineral supplements. Animals 
fed exclusively on these diets developed periodontal disease within eight to twelve 
weeks. There was gingivitis, calculus formation, atrophic changes, and loosening 
of teeth. The control group of animals was given the same diet, except for 
short lengths of bone with slight meat attachment. The gingival and periodontal 
health of the control group was maintained, and the addition of short lengths 
of bone to the experimental group diets caused: recovery from most of the symp- 
toms. Finely powdered dog biscuit, crushed bone, or bone meal provided no 
protection. Apparently the animals secured the necessary stimulation in their 
gnawing of the solid bone which was provided. King, 1944,** has indicated that 
histologic preparations show early loss of the keratinous layer of surface epithe- 
lium,.dilation of the marginal capillaries, proliferation of the subsurface gingival 
epithelial papillae, and later leucocytic infiltration of the corium. 

The effects-of a diet almost devoid of stimulating or detergent value is to 
be seen in the findings of Hydak, Vivino, Palmer, and Bohfrer, 1944.°* In 
studies by these workers, fine healthy male subjects were fed on a diet of milk 
and honey exclusively for thirty days. Four of the subjects developed a general 
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hyperemia of the gingival margin which became worse as the experiment pro- 
gressed. Conclusions were reached that the effects were due to lack of stimula- 
tion, decrease in detergent value, and to chemical and bacterial irritation. 
Fish, 1943,*° has called attention to the value of diet and the use of the tooth- 
brush in building of strong keratinized epithelium. The use of the toothbrush 
in this connection has been advocated by Stillman, 1932,°° Charters, 1935,*" 
Miller, 1938,°° Orban, 1930,°° Hirschfeld, 1939,*° Merritt, 1930, and many 
others. In fact, a survey of the literature in periodontia indicates that the 
production of thick and well-keratinized gingival epithelium is now one of the 
widely accepted objectives in the use of the toothbrush. Furthermore, it appears 
that this objective is achieved when brushing is properly administered. 


RELATION TO PERIODONTAL CIRCULATION 


The effects of functional compression on the circulation of the periodontal 
membrane are well known, and have been discussed by Kellner, 1931,‘ Gottlieb, 
1927,** Orban, 1928,4¢ Kronfeld, 1931-1939,*» #7 Schwarz, 1932,** Oppenheim, 
1911,*° Gottlieb and Orban, 1931.°° There appears to be no disagreement with 
the view that within physiologic limits, the alternate constriction and dilatation 
of the periodontal membrane vessels resulting from mastication give rise to nor- 
mal and beneficial tissue reactions. Neither does there appear to be dissent on 
the point that the response to excessive pressures, or to lack of function, is similar 
to that occurring in vessels of other parts. It is frequently suggested that the 
periodontal vessels occupying a position between two highly resistant walls 
may be somewhat more vulnerable, especially with regard to excessive pressures. 

According to Oppenheim, 1911," the greater thickness of the periodontal 
membrane in the young is a factor which lessens compression of the periodontal 
membrane vessels. This is the so-called cushioning effect which has been men- 
tioned so frequently. The implications are that the vulnerability of the blood 
vessels is closely associated with the organization of the suspensory structures. 
The significance of this point in its relation to the physical character of food 
and to the extent of masticatory function is obvious. By maintaining a level of 
function which calls for strong suspensory structures, compression of the 
periodontal membrane is exerted as a physiologic force, and with adequate 
protection of the periodontal vessels. With excessive or pathogenic force, the 
vessels are injured, and though intervals of rest may permit recovery and repair, 
the reserve capacity of the membrane becomes marginal. In cases of low fune- 
tional levels, the vessels are prone to injury from sudden overloads, lack the pro- 
tection afforded by adequate physiologic width of the periodontal membrane, and 
the tissue reactions fall to a point usually associated with disuse atrophy. 

In may be well to consider the assumption that the circulation of the 
periodontal membrane is influenced in part by compression of food or from the 
toothbrush on the gingivae (Miller, 1938,°? Hirschfeld, 1939,°* Stillman and 
McCall, 1922.5 and others). The fact that the membrane is supplied by vessels 
from three sources, some of which course through the gingivae, appears to sup- ' 
port this view. Stimulation of the gingival circulation should also effect the 
circulation of a part of the periodontal membrane. Similarly, it is a‘common 
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clinical observation that the effect of excessive occlusal stress on the membrane 
circulation is often manifest in the gingivae. 


EFFECTS ON SUPPORTING BONE 


The literature indicates rather extensive agreement with regard to the 
relation between function and the supporting bone. Brodie, 1938,°° expresses 
the currently accepted view in his suggestion that bone through the periodontal 
membrane is the servant of the teeth. Brodie** also states, ‘‘It has now come to 
be accepted that any bone represents the least amount of material, most 
efficiently arranged to carry the peak load of its function.’’? MacMillan, 1928,°* % 
Kronfeld, 1939,5° and many others have called attention to the balance between 
bone resorption and new formation as it is related to functional demands. The 
total mass of adult bone is unchanged under conditions of uniform function, 
although it is disturbed by decrease or increase of function. Kellner, 1928, 
observed that in functioning teeth the spongy bone became reinforced, while 
in functionless teeth it became atrophic. Orban, 1929,*' has made a distinction 
between ‘‘alveolar’’ and ‘‘supporting’’ bone, and Kronfeld® has stated that 
alveolar bone continues more or less constant under changing functional condi- 
tions. On the other hand, Kronfeld® refers to alveolar atrophy as caused by 
excessive occlusal stress, gingivitis, and systemic disturbance. 

If, as seems agreed, supporting bone responds to functional demands, a 
question naturally arises as to what level of function is desirable. It would 
seem that the functional demand upon the bone should be sufficient to stimulate 


enough cellular activity to maintain its structure. It is apparent that diets 
which reduce the functional levels of bone are harmful because they may result 
in atrophic bone changes and lower the threshold of bone activity. Under such 
conditions, the bone is less capable of adapting itself to subsequent demands 
which may arise from increased functional activity. 


EFFECTS ON THE SUSPENSORY MECHANISMS OF THE PERIODONTAL MEMBRANE 


It is now well established that the thickness of the periodontal membrane 
varies as a result of function. It also appears to be accepted that in teeth which 
are subject to normal occlusal stress the membrane is thicker, has well-developed 
fiber bundles, and is more efficient in fulfilling its suspensory function (Klein, 
1938,** Keller, 1931,°° Coolidge, 1937,°* Kronfeld, On the other hand, 
teeth which are in an afunctional state have thinner membranes and less effective 
fiber organization. This would seem to imply that diets which required more 
or less vigorous mastication would be beneficial to health and maintenance 


of the membrane. 


MUSCLE POWER AND PERIODONTAL RESISTANCE 


Gottlieb and Orban, 1938,°* have stated that they see no reason for par- 
ticularly hard masticatory exercises for the purpose of maintaining the func- 
tional impulse and preventing loss of suspensory structure. However, on this 
point there is need for consideration of what may constitute the normal func- 
tional demand, or in other words what changes may occur in the suspensory 
apparatus when there is a decline in functional levels. 
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In the experiment of Brekhus, Armstrong, and Simon, 1941, the biting 
strength was increased by an average of twenty-four pounds after fifty consecu- 
tive days of paraffin chewing exercises. Haber, 1940,” also observed an 
increase in biting strength from the chewing of hard bread. It is suggested 
here that in these studies the increase in biting strength reflected not only im- 
provement in muscle tone but, what is perhaps more significant, a strengthening 
of the suspensory structures of the periodontal membrane. These exercises may, 
it is reasonable to assume, also have promoted beneficial changes in periodontal 
circulation, bony support, and perhaps in the tactile sensory adaptation rate. 
At least it is not conceivable that the effects were limited to the muscles of 
mastication. The fact that the biting strength of the Brekhus-Armstrong-Simon 
subjects gradually returned to approximately its original point after cessation 
of the chewing exercises is obviously as significant as was the increase. There 
is no reason to expect that the suspensory structures, muscles, or bone would 
retain their increased resistance to pressure with a decrease in the level of func- 
tion. This would doubtless have occurred had the chewing exercises continued. 

Other than the well-known findings of Black, 1895,"* and Head, 1917,"? there 
is little data with regard to the pressure required to crush certain foods. Black, 
in direct crushing experiments, reported a range of from five pounds for certain 
meats to 175 pounds for one type of dried nut. Head, using a method which 
involved the trituration of meats, reported that the amount of foree ranged 
from three to thirty pounds depending upon the type and quality of meat. 

Klatsky, 1936,"* observed that his subjects utilized approximately one- 
fourth of their possible biting power in ordinary mastication. However, this 
estimate was made on the basis of chewing on the bite blocks of a Haber 
gnathodynamometer, with instructions to the patient to chew as in ordinary 
mastication. Whatever evaluation may be placed on Klatsky’s findings, it would 
seem that the pressure required for effective mastication of the average diet 
is far below that which can be expressed by the average healthy individual. 
(Black, 175 pounds, 1895,"* Klaffenback, 150.3, 1936,"° Brekhus, 126, 1937,"° 
Waugh, male, Eskimo, 330-350, 1937,77 Klatsky, average male, right 119.59, 
left 112.86, 1942.7*) 

Although the periodontal membrane may reflect the general level of mastica- 
tory function required in the case of modern diets, it is probable that power 
of the masticatory muscles, nevertheless, exceeds the structural resistance of the 
membrane. This excess of muscle power beyond the needs for mastication may 
well have its origin in the reflex mechanisms concerned with maintaining posture, 
in hereditary factors, and in the role which the muscles of mastication play in 
the first or voluntary act of swallowing. 

If the power of the muscles of mastication usually exceeds the resistance 
which can be offered by the periodontal membrane, then the membrane would 
obviously be the factor controlling the amount of force which can be applied 
with safety. The existence of tactile sensory receptors in the periodontal mem- 
brane as described by Stewart, 1927,° Pfaffmann, 1939, *° Bradlaw, 1936,* 
Kadanoff,*? and van der Sprenkel, 1936,8* may indicate the first line of protec- 
tion or control against excessive pressures. Beyond the point of tactile sensory 
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“stimulation, masticatory force may stimulate the deep pressure sense and 
finally the pain sense, although mastication is not usually carried to this latter 
point. A possible lead to the influence of sensations in the periodontal membrane 
may be seen in the findings of Schroder 1927,** on one subject. In this ease, the 
normal biting stress was 35 kilograms. This was increased to 60 kg. under 
mandibular block anesthesia. Worthy of consideration at this point is the faet 
that the pain threshold may also be altered by neurological and psychological 
factors. Schumacker, Hardy, Wolff, and Goodell, 1940,*° have reported from 
324 observations on 150 subjects a maximum variation of +15 per cent in the 
stimulus required to evoke pain. This is indicative of a relatively high degree 
of uniformity in the pain threshold of man. On the other hand, it should be con- 
sidered that there is greater variation in the reaction to pain. It is quite prob- 
able that the slight differences in individual pain thresholds and wide variations 
in reactions to pain should be taken into account in evaluating the results of 
tests for biting strength. 

It would seem that in healthy individuals the organization of the suspensory 
structure of the periodontal membrane, being capable of adjusting itself to 
alterations in function, may be taken as an index to the physical character of the 
food used and to habits of mastication. Other factors (occlusion, health, muscle 
tone, ete.) being equal, the individual with the most vigorous masticatory fune- 
tion would have the most resistant membrane. Furthermore, such individuals 
would be likely to express the greatest biting strength. If the periodontal 
membrane is the factor which limits the masticatory pressure which may be 
applied with comfort and safety, it would appear worth while to consider that 
(a) the thresholds of comfort and safety may be raised with increase in the 
density or toughness of food, (b) that these thresholds may be lowered by 
soft foods and by disease of local or systemic origin. The most significant 
determinants with regard to the resistance to stress which should exist in the 
periodontal membrane are (a) the diet which is assumed to be satisfactory, (b) 
the physical state of the dietary components, and (¢) the degree of comminution 
which is thought to be essential. The ideal, perhaps, would be sufficient strength 
to resist the stresses arising from mastication of a proper diet, and to provide 
a reserve capacity for the purpose of supporting occasional and sudden over- 
loads. It may be that this reserve capacity is often lacking, or at a low point in 
the periodontal membrane of civilized peoples. 

In terms of effective masticatory function, it appears that there is nothing 
to be gained by comparison between the biting strength of civilized and primitive 
groups. Biting strength tests on which such comparisons are based might be 
more significant if they measured muscle power alone, or periodontal membrane 
resistance alone. However, data from these tests represent measurements which 
combine both power and resistance. There is no doubt that Eskimos can express 
a greater average biting strength than can civilized peoples. On the other hand, 
it appears reasonable to expect that the threshold of tolerance to biting pressure 
existing in the periodontal membrane would also be proportionally higher. ° It 
may also be well to consider that fhere is some disagreement with the view that 
the powerful jaws and muscles of the Eskimo are the result of vigorous mastica- 
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tion (Hooton, 1931,°° and Stefansson*’). Nevertheless, if we assume that 
mastication is in part responsible, there is no reason to believe that the relation 
of power to resistance would differ from that of the healthy civilized individual. 

If the periodontal membrane, through sensations excited by compression, 
is the controlling factor in the force which can be tolerated, it appears reason- 
able to make the following assumptions. In the healthy individual there is é 
safe ratio of periodontal resistance to the total possible muscle power. This 
resistance factor may be reduced by conditions of the teeth, malocclusion, 
malnutrition, and systemic disease, and perhaps to a greater extent than is the 
total muscle power. Reduction in periodontal resistance or, in other words, 
lowering of the threshold for periodontal sensations leads to the use of soft foods 
or faulty habits of mastication and swallowing. These in turn lead to further 
reduction in periodontal resistance and pave the way for early atrophic changes. 

Not only is civilized man subject to many conditions which tend to lower the 
resistance of the periodontal structures, but he also has a wider range of food 
choices than do primitive peoples. He can quite easily bring the physical 
character of his diet into harmony with these structures. Because of a lack of 
compensating wear, the extraalveolar lever arm remains too long, and further 
disturbs the physiologic ratio which should exist between periodontal resistance 
and the total masticatory power. Gottlieb, 1938,°* indicates that there are 
dentitions which do not possess sufficient periodontal resistance to permit ade- 
quate wear. He suggests that in such cases dependence should be placed on 
adjustment by the dentist, rather than upon reciprocal grinding or vigorous 
mastication. This type of dentition is, in fact, quite common, although it is 
difficult to agree that the physical character of food should be without significance 
in the problem of compensatory wear. The fact that herbivores maintain short 
extra-alveolar arms is well known. However, it is not known just how much of 
the necessary wear can be ascribed to the physical character of the diet, to 
reciprocal grinding, or to the abrasive material usually included in the food. 
This is also true with regard to primitives. It is not known what amount of 
wear would oceur in the human dentition if hard, tough, unprocessed foods were 
masticated vigorously. However, if wear can be accomplished by reciprocal 
grinding, it would also seem that it could result to a sufficient extent from 
mastication, and that it would not be excessive wear with early reduction in oe- 
clusal efficieney—as so common in primitive groups. 


DETERGENT EFFECTS 

There is in the literature very frequent mention of the relation of the 
physical character of the diet in relation to ealeulus formation. Although 
practically all the evidence is-presumptive, it appears, nevertheless, to warrant 
mention here. Wallace 1929,** has stated that detergent food largely of a fibrous 
nature tends to inhibit the formation of caleulus. This appears to receive sup- 
port from the fact that this formation became evident or is increased in experi- 
ments during which human or animal subjects were maintained on soft and 
nondetergent diets (Pelzer, 1940,° Hydak et al., 1944,°* King and Glover, 
1945,°? Ivy, Morgan, and Farrell, 1931,°* and Haber, 1940.%* 
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Bunting, 1929,® Black, 1936,°* Rosebury and Karshan, 1938°* have indicated 
that calculus tends to form in areas inaccessible to food or to the toothbrush, 
This is an opinion expressed by many others. Frequent reference is also made 
regarding the common observation that calculus formation occurs to a greater 
extent on the side of the arch which is used the least, and reference is also fre- 
quently made to the recurrence of deposits in patients using faulty toothbrush 
techniques. Brumley, 1945,°* makes an observation well known to veterinarians 
when he points out that calculus collects on the teeth of dogs in areas where it 
is not worn off by eating. He suggests that the feeding of hard foods or gnawing 
on large bones tends to inhibit the deposits. 

Waugh, 1928,°° has observed that among Eskimos, with whom mastication is 
vigorous, calculus formation is common. While the primitive Eskimo diet may 
not be very detergent, it would seem that the abrasive material usually included 
should prevent or retard the deposition of caleulus. A survey of the literature 
of veterinary medicine indicates that deposits of caleulus occur on the teeth 
of domestic animals only when there has been a shift to soft foods. Soft diets 
are often necessary in old animals, or in those with impaired masticatory 
function. Apparently the fibrous nature of the natural diet, especially of 
herbivores, may play some role in inhibiting caleulus formation. 

Although the evidence strongly favors the possibility of a relationship be- 
tween the physical character of the diet and the formation of calculus, it is as 
yet quite inconclusive. Nevertheless, the evidence appears sufficiently adequate 
to support, as a working principle, the use of detergent foods and the toothbrush 
as inhibitory measures. 


EVIDENCE AS TO NUTRITIONAL RELATIONSHIPS 


The literature carries some evidence showing that the condition of the 
periodontal tissues may be influenced by the vitamin intake. This obviously 
should be taken into consideration in evaluating data with regard to the probable 
effects of physical character of the diet. It may also be well to consider that 
soft diets are often low or deficient in vitamin content, and their low detergent 
value may bring other influences to bear, especially on the gingival tissue. 

Mellanby, 1939'°° has indicated that dogs can be brought up on soft foods 
containing adequate amounts of vitamin A and D without-abnormal changes in 
the periodontal tissues. Topping and Fraser, 1939,1°! and Tomlinson, 1939,” 
observed gingivitis, stomatitis, and other periodontal changes in monkeys fed 
on deficient diets of comparable consistency. Animals fed on adequate diets of 
the same consistency showed little or no evidence of gingival or periodontal 
change. No significant periodontal changes were observed in vitamin A deficient 
animals. Such changes were noted in animals maintained on diets deficient in 
B, complex, with variations in the flavin and nicotinic acid factors, in vitamin 
C, and in vitamin D deficiencies. Tomlinson, 1939,’ has stated that the 
pathologic changes were probably greatest in extent in the B, deficient groups 


of monkeys. 
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The findings of Topping and Fraser and of Tomlinson have been for the 
most part confirmed by Chapman and Harris, 1941.1°* These workers used diets 
of the same physical character. They report that monkeys maintained on diets 
deficient in certain vitamins develop a tendency to oral lesions. On diets deficient 
in B, complex, except B, plus supplements of A, D, and C, the tendency is to- 
ward the development of more severe lesions. 

That animals maintained on adequate diets of low stimulating and detergent 
value showed little or no periodontal changes does not prove that vitamin con- 
tent rather than consistency is the important factor. Although it is indicated 
that animals with low levels of masticatory function may be protected by satis- 
factory vitamin intake, there is no information as to the range of this 
protection. Experimental diets in general have been fairly uniform in con- 
sistency. It is not known what changes would occur if functional demands were 
increased or decreased, or if the low uniform levels of function had continued over 
long periods. As significant as may be the findings with regard to protection 
afforded by certain vitamins, there is as yet no indication that they are substi- 
tutes for the stimulation afforded by proper masticatory function. 


CONCLUSIONS 


Survey of the literature indicates that the weight of existing evidence 
strongly favors the conclusion that the physical character of the diet bears sig- 
nificant relations to the health of the periodontal tissues. The evidence further 
supports the view that thorough mastication of hard, detergent foods tends: to 
maintain the health and reserve capacity of the gingivae, periodontal membrane, 
and alveolar bone. 
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Editorial 


The Section on Dentistry of the American Association 
for the Advancement of Science 


E ARE presenting herewith a group of papers read before the American 
Association for the Advancement of Science with a pertinent editorial by 
Dr, Isaac Schour, which we heartily endorse. A subsection on dentistry was 
formed sometime ago by the American Association for the Advancement of 
Science and it is highly desirable that all who are interested in the fundamental 
sciences of dentistry should join and become members of this worth-while 


organization. 
K. T. 


The maturity of dentistry as a biologie science has become increasingly 
evident in the last few decades. Graduate training in dentistry is becoming 
more widespread, and increased emphasis is being placed on oral and dental 
medicine. Dentistry has shown that it is not ready to rest on the laurels 
gained for its technical skill and expertness but is eager to make equally high 
advances by adding new knowledge to the exact and biologie sciences, 

One of the expressions of the progress of dentistry toward maturity has 
been its active participation in the activities of the American Association for 
the Advancement of Science. The Subsection on Dentistry has met regularly 
at the annual meetings of the parent organization and has organized scientific 
programs which have focused their attention on the recent advances in dental 
research. 

In the last six years the programs have consisted primarily of symposia 
in which outstanding authorities in their respective fields were invited to par- 
ticipate. The symposia on ‘‘Fluorine and Health’’ and on ‘‘Dental Caries 
and Fluorine,’’ each representing a systematic and comprehensive treatment 
by eminent specialists, were published as part of the Series of Monographs of 
the American Association for the Advancement of Science. 

The series of papers published in this issue of the AMERICAN JOURNAL OF 
ORTHODONTICS AND ORAL SuRGERY were part of the ‘‘Symposium on Biologic 
Aspects of Periodontal Disease,’’ organized for the 1946 Boston meeting of the 
Subsection on Dentistry of the American Association for the Advancement of 
Science. Each investigation was focused on a particular biologic aspect of 
periodontal disease. Periodontal disease was thus considered from the point of 
view of histopathology (Orban, Goldman), bacteriology (Rosebury, Hampp), 
Nutrition ( Boyle, Ziskin et al., Wainwright, Schour and Massler), geriatrics 
(O’Rourke), endocrinology (Ziskin et al., Glickman) and psychosomatic den- 
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tistry (Miller et al.). Each field of science has thus been drafted to help pave 
the way for the advances continuously being made toward the goal of a better 
understanding and more effective prevention of this disease. 

This symposium is particularly timely in view of the past tendency to con. 
centrate on the important problems of dental decay but to give less attention to 
the equally challenging problem of periodontal disease. With the promising 
advances in caries control, the dental profession is confronted with the par- 
ticular responsibility to control periodontal disease. The teeth, saved from 
destruction by dental decay, are still exposed to the influences that lead to 
periodontal injury. In fact, in the adult, periodontal disease is responsible 
for a greater loss of teeth than is dental decay. 

The reader will find that the investigations reported in these papers are 
not isolated studies of dental interest only, but are also important for their 
contributions to basic knowledge and to an understanding of biologie processes. 
These studies give further support to the view that the periodontal structures 
are closely interrelated with the rest of the body and reflect the health status 
of the present functional period just as the enamel and dentin record the 


health status of the past developmental period of the individual. 
I. Schour. 
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Section 2 


THE RELATION OF EXPERIMENTAL DIABETES TO 
PERIODONTAL DISEASE 


IRVING GLICKMAN, D.M.D.,* Boston, Mass. 


HE possibility that diabetes mellitus may be responsible for pathologic 

changes in the periodontal tissues has occupied the attention of medicine and 
dentistry for more than half a century.!’ The accumulated evidence, derived 
almost entirely from clinical studies, has resulted in basic disagreement as to 
the exact relation diabetes mellitus bears to periodontal disease.*""" The opinions 
of those’?! who maintained that diabetes results in specific pathologie changes 
in the oral cavity are in sharp contrast with the views?°** that oral disease and 
diabetes are unrelated phenomena, and their occurrence together is merely a 
matter of coincidence rather than a cause and effect relationship. In no small 
measure, the diversity of opinion arises from clinical studies in human beings 
first because of the difficulty of controlling such studies so as to isolate the effect 
of diabetes per se from accompanying metabolic disturbances, and, second, be- 
cause of the difficulty of determining the exact period of onset and duration of 
oral disease and diabetes in patients who present both conditions. 

With the recent introduction of the drug alloxan®*-*’ as a medium for re- 
producing diabetes mellitus in animals comparable to the disease as it occurs in 
human beings, a method became available whereby the relationship of diabetes 
mellitus and periodontal disease could be studied under carefully controlled 
experimental conditions. A series of animal experiments was therefore under- 
taken in an effort to determine the following: (a) the effect of diabetes mellitus 
upon the gingival mucosa, the interdental gingival papillae, and periodontal 
pocket formation; (b) whether diabetes mellitus was responsible for a specific 
form of gingival disease; (c) the effect of diabetes mellitus upon.the alveolar 
bone, periodontal membrane, and cementum; (d) whether the incidence of 
alveolar bone destruction was greater in diabetic than in nondiabetic animals. 


*Associate Professor of Oral Pathology, Tufts College Dental School. 
, Presented as part of the Symposium on Biologic Aspects of Periodontal Disease by the 
Subsection on Dentistry of the American Association for the Advancement of Science, Boston, 
Mass., Dec. 29, 1946. 
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EXPERIMENTAL PROCEDURE 


A total of 121 male and female albino rats, Wistar and Hisau strains, were 
used as experimental animals. One hundred four of these were young, adult 
animals, 3 to 4 months of age, weighing an average of 200 grams. The remain- 
ing seventeen ranged from 3 months to 1 year of age and weighed on the aver- 
age of 275 grams. The animals comprised individual groups of litter mates 
numbering five to nine in each litter. Litter mates served as controls for the 
animals injected with alloxan. 

One hundred three animals were injected subcutaneously with a 5 per cent 
aqueous alloxan solution in a dosage of 200 mg./kg. body weight. In forty- 
one of these animals, only one injection was administered. Two or more injec- 
tions over periods varying from three to thirty-one weeks were used in the re- 
maining sixty-two animals. This latter procedure was followed in order to as- 
sure maintenance of the diabetic state. Eighteen animals were used as controls, 

Blood sugar levels were determined using the Folin-Malmos method approx- 
imately one week after each injection with alloxan and also at the time of saeri- 
fice whenever possible. In animals which succumbed in less than one week, a 
terminal blood sugar value was obtained. 

All of the animals were fed a stock diet of Purina Dog Chow Checkers and 
allowed water ad libitum. The experimental period in individual animals ranged 
from two days to thirty-two weeks. Autopsy was performed at the time of 
sacrifice and the mandibles, maxillae, tibiae, ribs, vertebrae, pancreas, and kid- 
neys were removed. The jaws were then x-rayed, all of the tissues were fixed in 
formalin and were prepared for sectioning in paraffin. In addition, a portion 
of each pancreas was processed according to Gomori’s*’ chromium hematoxylin- 
phloxin technique for the differential staining of the cells in the islets of 
Langerhans. The experimental procedure was so arranged that the existence 
of hyperglycemia and pancreatic changes would be revealed as demonstrable 
entities which could be correlated with the detailed microscopic findings in the 
oral tissues in individual animals. It was anticipated that the basic objective 
of this study, namely, the determination of the influence of diabetes per se, upon 
the periodontal structures would thereby be attained. 


FINDINGS 


A. Blood Sugar Levels—The average normal blood sugar level was 143 mg. 
per cent. The 103 alloxan-treated animals could be divided into three main 
groups on the basis of the blood sugar levels which resulted from one or more 
injections (Table I). (a) Nonresponsive group, twenty-five animals. These 
animals presented no appreciable change in blood sugar levels. (b) Moderate 
hyperglycemic group (up to 300 mg. per cent), eleven animals. (c) Pronounced 
hyperglycemic group (between 300 mg. per cent and 740 mg. per cent), sixty- 
seven animals. 

Repeated injections with alloxan served to restore and maintain or elevate 
the level of the hyperglycemia which resulted from the initial injection in 70 
per cent of the cases. In 30 per cent a diminution in the blood sugar level oc- 
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eurred even with repeated injections. Although the hyperglycemia was re- 
duced in these cases, in no instance did the blood sugar level return to normal. 
Animals which presented no appreciable elevation in blood sugar levels follow- 
ing a single injection were unaffected by subsequent administration of alloxan. 


TABLE I 


‘otal number of experimental animals 
Number of control animals 
Number of animals injected with alloxan 
Acute response to alloxan, blood sugar level 
393-671 mg. per cent 
Chronic response to alloxan 
Blood sugar level up to 300 mg. per cent 
Blood sugar level 300-740 mg. per cent 
No response to alloxan 


B. The Nature of the Response to Alloxan Injection—The course of the 
experimental period in the hyperglycemic animals was either acute or chronic 
(Table I). The average blood sugar values in the acute group were higher than 
those in the chronic. In those animals (forty-five) which exhibited an acute 
response, there was an initial polyuria and polydipsia followed by a terminal 
comatosis. Death occurred on an average of 3.6 days following injection in these 
animals, 

Thirty-three animals survived the acute stage. These presented a persistent 
hyperglycemia, polyuria, polydipsia, polyphagia, and weight loss for periods 
varying from three to thirty-two weeks. In each instance the experimental 
period was terminated by sacrificing the animal. 

C. Microscopic Findings in the Pancreas.—Gomori’s** chromium hematoxy- 
lin-phloxin stain produced clear-cut morphologic differentiation between the 
alpha and beta cells of the islets of Langerhans. In the control animals, the 
alpha cells were arranged at the periphery of the islet and appeared as spher- 
ieal-shaped cells with a ruby red, granular cytoplasm, large nucleus, and promi- 
nent chromatin granules (Fig. 1). The beta cells, which were more numerous 
than the alpha cells, occupied the major portion of the islet and were arranged 
in cords. These cells were polygonal in shape with a prominent centrally placed 
nucleus and bluish-gray indistinetly granular cytoplasm. 

No pathologie changes were observed in the pancreas of those animals which 
presented no hyperglycemia or other symptoms following injection of alloxan. 

In the diabetic animals, only the beta cells presented morphologic changes. 
The alpha cells and remaining pancreatic tissue were unaltered in all cases. The 
appearance of the beta cells varied in different animals and in different areas 
of the same pancreas. In general, the changes in the animals which suc- 
cumbed in the course of an acute response to alloxan were more severe than those 
in the chronie group. However, in the chronic group a correlation between the 
degree of the hyperglycemia and the severity of the structural changes in the 
islets could not be made in all cases. 

In the eases of acute response, the beta cells were for the most part entirely 
destroyed with loss of cell outlines, pyknosis of nuclei, and complete disintegra- 
tion of the usual cordlike architecture of the islets (Fig. 2). In seattered an- 
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imals, swollen cell outlines, while obscured, were still discernible, with apparent 
degranulation of the cytoplasm and hyperchromaticity of the nuclei. In many 
of these cells the cytoplasm assumed a ground-glass appearance. 

In chronic diabetes, the islet changes were on the whole less severe than 
those observed in acute diabetes (Fig. 3). Most frequently the islets presented 
some loss of normal cordlike arrangement and occasional swollen, vacuolated 
beta cells with shrunken, hyperchromie nuclei. Islets which closely approached 
the normal in appearance were numerous. In many eases, the number of cells 
in individual islets was increased producing an irregularly arranged mass of 
ovoid cells resembling beta cells, surrounded by apparently intact alpha cells. 
Beta cell necrosis with loss of cellular outline, degranulation of the cytoplasm, 
and nuclear pyknosis were rare findings in this group of animals. 


Fig. 1.—Control animal No. 3. Average blood sugar level 140 mg. per cent. Duration of 
experimental period, eight weeks. Pancreas, islet of Langerhans showing cordlike arrangement 
of beta cells which occupy major portion of islet of Langerhans. Alpha cells with the darker- 
staining cytoplasm are at the periphery. (Chromium hematoxylin-phloxin.) (520.) 

Fig. 2.—Diabetic animal No. 8. Average blood sugar level 606 mg. per cent. Duration of 
experimental period, two days. Pancreas, islet of Langerhans showing marked necrosis of cen- 
tral beta cells. Note intact alpha cells along periphery of islet. (Chromium hematoxylin- 
phloxin.) (X420.) 

Fig. 3.—Diabetic animal No. 42. Average blood sugar level 381 mg. per cent. Duration of 
experimental period, twelve weeks. Pancreas, islet of Langerhans showing alteration in normal 
cordlike arrangement. Degranulation of the cytoplasm with hyperchromaticity of the nuclei of 
the beta cells is also present. (Chromium hematoxylin-phloxin.) (X<380.) 
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D. Microscopic Findings in the Kidney.—Many of the diabetic animals pre- 
sented a well-marked vacuolization of the tubular epithelium of the loop of 
Henle (Fig. 4) which was not seen in the kidneys of the control animais (Fig. 5). 


Fig. 4.—Diabetic animal No. 40. Average blood sugar level 320 mg per cent. Duration of 
experimental period, thirty-two weeks. Kidney showing marked vacuolization of tubular 
epithelium consistent with glycogen nephrosis. (Hematoxylin and eosin.) (X440.) 

Fig. 5.—Control animal No. 70. Average blood sugar level 172 mg. per cent. Duration of 
experimental period, eight weeks. Kidney showing normal appearance of tubular epithelium. 

ematoxylin and eosin.) (x440.) 
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These changes were entirely comparable to the glycogen nephrosis found in 
human diabetes. 

E. Gross Oral Findings.—No notable gross pathologic changes were observed 
in the oral cavity of either the control or diabetic animals. 

F.. Microscopic Findings in the Periodontal Structures.—No notable path- 
ologic changes were observed in the oral tissues of those animals (twenty- 
five) in which the blood sugar remained unaltered following injection with 
alloxan. These animals were ‘fore additional experimental controls which 
served to rule out the possibil:‘ +s of involvement of the periodontal structures 
either as the result of deleter.ous effect of the injection procedure or a toxie 
action of the alloxan itself independent of its specific action on the pancreas. 
No notable pathologic changes were observed in the oral tissues of the animals 
of the acute diabetic group, all of which succumbed on an average of 3.6 days 
following injection. 

The oral findings to be described are those observed in the control animals 
and the animals with chronic diabetes. 

The Gingival Mucosa, Interdental Gingival Papilla, and Gingival Crevice.— 
A similarity in the appearance of the gingival mucosa, interdental gingival 
papillae, and gingival crevices of the diabetic and control animals was a strik- 
ing finding. No changes were observed in these areas in the diabetic animals 
which did not appear with comparable frequency and severity in the control 
group. 

In both the control and diabetic animals the gingival mucosa presented 
slight variations in thickness and degree of keratinization. The gingival papillae 
and gingival crevices also varied in appearance. In addition, a marked con- 
trast was frequently noted between the condition of these structures in different 
areas of the same animal (Figs. 6, 7, 8, and 9). 

Generally, when viewed in mesiodistal section, the gingival papillae ap- 
peared triangular in shape with a central connective tissue stroma and an 
epithelial border. The connective tissue presented a slight infiltration of lympho- 
eytes with occasional polymorphonuclear leucocytes. The bordering epithelial 
layer was two to three cells in depth and was composed of flattened epithelial 
cells with pronounced deeply staining, spherical nuclei. The epithelium was 
attached at or slightly below the cementoenamel junction. 

Inflammation was a common finding in the gingival papillae. It varied in 
severity from the generally present mild chronic condition (Figs. 6 and 8) de- 
scribed above to a pronounced dense infiltration of polymorphonuclear leuco- 
cytes (Figs. 7 and 9). In the latter instances, portions of the connective tissue 
stroma and bordering epithelium were replaced by the inflammatory exudate. 
In these cases, small amorphous particles of debris were seen in a mass of poly- 
morphonuclear leucocytes, many of which presented varying degrees of degen- 
eration and nuclear pyknosis. 

Proliferation of the epithelium was a frequent finding in the gingival 
papillae of both the control and diabetic animals. The epithelium presented a 
cordlike network comprised of continuous strands two or three cells in width. 
These extended for a varying depth, laterally and vertically, toward the center 


Fig. 6.—Gingival papilla, mesial of mandibular left second molar, showing slight chronic 
inflammatory infiltration in the connective tissue. The epithelium is intact and presents pro- 
liferation into the underlying connective tissue. (Hematoxylin and eosin.) (X142.) 

Fig. 7.—Interdental papilla, distal mandibular left second molar showing pronounced 
chronic inflammatory infiltration in the connective tissue and a dense accumulation of poly- 
morphonuclear leucocytes in the epithelium. The epithelium is partially destroyed and the re- 
maining epithelial cells show varying degrees of edema and vacuolization. (Hematoxylin and 
eosin.) (X142.) 

Fig. 8.—Interdental gingival papilla, mesial of mandibular second molar showing mild 
chronic inflammation of the connective tissue and slight thickening of the epithelium. (Hema- 
toxylin and eosin.) (x142.) 

_Fig. 9.—Interdental gingival papilla, distal of mandibular second molar, showing altera- 
tion in the normal morphology and replacement of the connective tissue and a portion of the 
epithelium by a dense accumulation of polymorphonuclear leucocytes presenting varying degrees 
of deg« neration. In addition, there is proliferation of the epithelium into the underlying con- 
nective tissue. (Hematoxylin and eosin.) (X142.) 
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and base of the connective tissue core. In addition, the epithelium in the region 
of attachment often extended for a short distance in an apical direction along the 
cementum. A slight increase in the depth of the gingival crevice was often 
associated with this migration of the epithelial attachment. 

Varying degrees of degeneration were observed in the epithelium of the 
gingival papillae associated with inflammation in the underlying connective tis- 
sue in all cases. In many instances, the epithelial cells were enlarged and pre- 
sented a vacuolated cytoplasm with a compressed, shrunken nucleus. In more 
severe cases, the epithelial cells were ruptured and the epithelial border was re- 
placed by a mass of cellular debris. 

The Alveolar Bone—Control Animals.—Normal alveolar bone findings are 
well recognized. Detailed descriptions appear in the literature. In the control 
animals the microscopic picture in the interdental septa was essentially one of 
bone resorption along the distal aspect and bone formation along the mesial 
aspect and the tip of the crest. 

The mesial surface presented a moderately smooth margin formed for the 
most part by a border of pale pink matrix which was lined with polyhedral 
connective tissue cells with large spherical nuclei (Fig. 10). Oval lacunae con- 
taining a large prominent basophilic spherical nucleus were observed in the 
pale pink matrix. The bone margin along the surface was demarcated from the 
remainder of the bone by a regular fuzzy basophilic line which was parallel to 
the long axis of the adjacent root. 

The gingival crest of the interdental septa presented a smooth, rounded 
border which enclosed a pale pink, homogeneous matrix containing lacunae, with 
deeply staining spherical nuclei. Prominent connective tissue fibers which ex- 
tended from the bone and were interspersed between ovoid connective tissue cells 
were occasional findings at the distal portion of the gingiva] margin. 

The distal surface was formed for the most part by small coneavities the 
majority of which contained connective tissue cells with spherical nuclei and con- 
nective tissue fibers. In a few of the concavities multinuclear osteoclasts were 
observed in close association with the minutely roughened bone margin, Other 
coneavities contained connective tissue cells with prominent ovoid nuclei in 
apposition with a pale pink matrix of varying thickness. This matrix was de- 
marcated from the remainder of the bone by a deeply basophilic line which out- 
lined the concavity margin. 

Bone in the Bifurcation of the Molar Roots—A bordering zone of pale- 
pink-stained bone lined with osteoblasts was observed in this area immediately ad- 
jacent to the periodontal membrane (Fig. 11). Vascular channels extended 
from the periodontal membrane into the underlying bone. The vascular channels 
and marrow spaces were lined in part with a distinct border of pale pink matrix 
along which a layer of polyhedral osteoblasts was observed. In other regions, 
the surface of the vessel channels and marrow spaces was devoid of pale pink 
matrix and in addition presented sections formed by hollowed-out concavities. 

Alveolar-Bone—Diabetic Animals.—Pathologie changes were observed in 
the alveolar bone in 39 per cent of the animals with chronic diabetes. The sever- 
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ity of the bone changes varied in individual animals and was not correlated with 
the degree of hyperglycemia or pancreatic disturbance. The bone changes re- 
sulted in varying degrees of osteoporosis throughout the jaw and associated loss 
of substance in the interdental bone septa and in the bone between the molar 
roots. In the remaining 61 per cent of the diabetic animals the appearance of 
the alveolar bone was similar to that observed in the control group. The findings 
in the diabetic animals with alveolar bone changes are presented here. 


Fig. 10.—Control animal No. 100. Average blood sugar level 106 mg. per cent. Duration 
of experimental period, six weeks. Interdental septum of alveolar bone showing bone formation 
along mesial aspect (left) and along the crest of the septum. Resorption lacunae are seen along 
the distal aspect (right). (Hematoxylin and eosin.) (X240.) 


Fig. 11—Control animal No. 70. Average blood sugar level 172 mg. per cent. Duratior 
of experimental period, eight weeks. Alveolar bone in the bifurcation of molar roots. Bone 
deposition is seen adjacent to the periodontal membrane. The vessel channels and marrow 
~ enn _ by newly formed bone and in part by resorption lacunae. (Hematoxylin 
and eosin. 50. 


Interdental Septa.—Along the mesial surface the osteoblasts and pale pink 
bone matrix were either reduced in number and amount or completely absent. 
Instead, this surface presented a minutely roughened, irregularly indented 
border (Fig. 12). Along the distal surface the resorption lacunae were increased 
in number and depth of penetration into the substance of the bone. - Peripheral 
fragmentation of the bone matrix and its replacement by connective tissue was an 
additional finding. 

Enlarged osteocyte lacunae and release of osteocytes into the surrounding 
connective tissue were associated with the peripheral dissolution of the bone 
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matrix (Fig. 13). Many osteocytes were observed which extended into the 
connective tissue and were partially enclosed within a remnant of lacunar wall. 

The bone formation observed along the gingival crest of the interdental septa 
in the control group was reduced in amount or absent. In the latter instances 
the bone presented a minutely fragmented, irregularly roughened surface. The 
accentuated lacunar resorption and peripheral fragmentation of the bone coupled 
with the diminution or absence of bone formation resulted in a reduction in 
height and thinning of the interdental septa. 


Fig. 12.—Diabetic animal No. 30. Average blood sugar level 260 mg. per cent. Duration 
of experimental period, eight weeks. Gingival papilla and interdental septum of alveolar bone 
showing absence of bone formation and presence of resorption lacunae along mesial aspect of 
the bone. (Compare with Fig. 16.) (Hematoxylin and eosin.) (X<125.) 


Bone Between the Bifurcation of Molar Roots——The appearance of the bone 
in this region was comparable to that described in the interdental septa. Bone 
formation adjacent to the periodontal membrane was reduced in amount or com- 
pletely absent. In the latter instances, the bone was coarsely granular and 
fragmented and the osteocyte lacunae were enlarged (Figs. 14 and 15). Osteo- 
cytes were released into the surrounding connective tissue. In less severe cases, 
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fragmentation of the bone matrix was confined to isolated areas along the bone 
surface beneath the periodontal membrane. 

Bone changes along the vessel channels and marrow spaces were associ- 
ated with the above findings. In severe cases no osteoblasts or new bone matrix 
were observed (Fig. 14). Instead, the vessel channels were bordered by a deeply 
staining, sharply demarcated bone surface. In less severe cases, although some 
bone formation was seen in these areas, it was markedly reduced in comparison 
with the contro] animals. 


Fig. 13.—Gingival crest of interdental septum showing fragmentation of bone matrix with re- 
lease of osteocytes into surrounding connective tissue. (Hematoxylin and eosin.) (X<780.) 


Tibiae, Ribs, and Vertebrae—Control Animals.—In the head of the tibiae 
in the region of the epiphyseal cartilage and in the rib at the osteochondral 
junction, parallel continuous trabeculae extended from the cartilage into the 
marrow space (Fig. 16). These trabeculae consisted of a central deeply stain- 
ing cartilaginous core and a peripheral zone of pale-staining bone. Polyhedral 
osteoblasts extended in beadlike chains along the outer bone surface. 


In the body of the vertebrae, thick bone trabeculae with smooth margins ex- 
tended into the marrow space (Fig. 17). The trabeculae were lined with poly- 
hedral osteoblasts adjacent to which pale pink bone matrix was observed in many 
areas 
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Fig. 14.—Diabetic animal No. 30. Average blood sugar level 260 mg. per cent. Duration 
of experimental period, eight weeks. Bone in the bifurcation of molar roots showing absence of 
bone formation adjacent to the periodontal membrane and along vessel channels and marrow 
spaces. (Hematoxylin and eosin.) (X140.) 

Fig. 15.—Detail, Fig. 23. Showing fragmentation of bone and release of osteocytes ad- 
jacent to the periodontal membrane. (Hematoxylin and eosin.) (X780.) 
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Fig. 16.—Control animal No. 70. Average blood sugar level 172 mg. per cent. Duration of 
experimental period, eight weeks. Tibia below epiphyseal cartilage showing newly formed bone 
matrix bordering central core of cartilage with beadlike rows of osteoblasts along the surface. 
(Hematoxylin and eosin.) (X240.) 


Fig. 17.—Control animal No. 70. Average blood sugar level 172 mg. per cent. Duration of 
eaperimental period, eight weeks. Body of the vertebra showing marginal zones of newly 
ormed bone matrix with adjacent osteoblasts. (Hematoxylin and eosin.) (X240.) 
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Tibiae, Ribs, and Vertebrae—Diabetic Animals.—In the diabetic animals 
pathologic changes were observed in the tibiae, ribs, and vertebrae in those cases 
which presented marked alterations in the alveolar bone. The continuity of 
the trabeculae which extended from the epiphyseal cartilage was broken in 
many areas (Fig. 18). The pale pink bone matrix at the periphery of individual 
trabeculae was reduced in amount or absent. Another change observed in the 
region of the epiphyseal cartilage was the termination of trabeculae in blunted 
disarranged stumps a short distance in the marrow space, with no evidence of 
elongated prolongations observed in the control animals (Fig. 19). Although 
bone matrix was observed at the periphery of these trabeculae, no polyhedral 


osteoblasts could be discerned. 


Fig. 18.—Diabetic animal No. 30. Average blood sugar level 260 mg. per cent. Duration 
of experimental period, eight weeks. Tibia below epiphyseal cartilage showing discontinuity 0 
trabeculae and absence of osteoblastic activity. (Hematoxylin and eosin.) (X240.) 


In the body of the vertebrae the trabeculae of cancellous bone presented 
minutely eroded margins (Fig. 20). In addition, the trabeculae were devoid 
of osteoblasts or pale-staining bone matrix. 

The Periodontal Membrane and Cementum.—No changes were observed 
in the periodontal membrane or cementum in the diabetic animals which were 
not present with equal frequency and severity in the control group. 


Relation of Experimental Diabetes to Periodontal Disease 


Fig. 19.—Diabetic animal No. 43. Average blood sugar level 480 mg. per cent. Duration 
of experimental period, four weeks. Tibia below epiphyseal cartilage showing blunted trabeculae 
which terminate a short distance in the marrow space. (Hematoxylin and eosin.) (X240.) 


Fig. 20.—Diabetic animal No. 30. Average blood sugar level 260 mg. per cent. Duration 
of experimental period, eight weeks. Body of the vertebra showing bone trabeculae with 
(X2toy eroded surfaces and absence of osteoblastic activity. (Hematoxylin and eosin.) 
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DISCUSSION 


These experiments serve to establish basic principles which govern the 
periodontal structures of albino rats in which diabetes mellitus has been induced 
by injection with alloxan. The controlled conditions of these experiments have 
made it possible to conduct an extensive histologic study of the oral structures 
in animals in which the onset and duration of diabetes is clearly defined. It has 
also been possible to segregate and weigh the role of hyperglycemia and pancreas 
changes as possible specific etiological agents for disturbance in the oral strue- 
tures. Correlation of the various findings afford, for the first time in dentistry, 
an opportunity for the clarification of some of the controversial aspects regard- 
ing the relationship between diabetes mellitus and oral disease on an experi- 
mental basis. This is attempted in the following sections, A to D: 

A. Subcutaneous injection with alloxan produced hyperglycemia, pancreatic 
disturbances, and symptoms comparable to those which oceur in human diabetes. 

Hyperglycemia, disturbance of the beta cells, and symptoms comparable 
to those observed in diabetes in humans were produced in 70 per cent of the 
animals subjected to subcutaneous injection with alloxan. On the basis of sever- 
ity of symptoms and duration of experimental period, the diabetic animals could 
be divided into an acute and a chronic group. 

Severe changes in the beta cells of the pancreas were observed in all of the 
animals in the acute group. In general, the pancreas changes in the chronic 
group were less severe. In some animals in the chronic group the appearance of 
the islet cells closely approached the normal. This finding coneurs with pre- 
vious observations which describe a regenerative capacity of the islet cells.* 
It was apparent, however, from a comparison of the terminal blood sugar value 
with pathologic alteration of the pancreas in the chronic group that the severity 
of functional disturbance of the insulin-producing beta cells exceeded the degree 
of morphologic change present at time of autopsy. 

The presence of glycogen nephrosis in many of the diabetic animals is an 
interesting finding inasmuch as this lesion is considered pathognomonic of di- 
abetes when it is found in human beings.** These kidney changes were not 
related to the incidence and severity of bone changes observed in the diabetic 
animals. 

B. The nature and incidence of gingival changes are not peculiarly altered 
in diabetes. 

The findings revealed no gingival changes peculiar to diabetes. The inflam- 
matory and proliferative changes observed in the gingival papillae and the 
variation in thickness and keratinization of the gingival mucosa were observed 
with equal frequency and severity in the control and diabetic animals. In ad- 
dition, the difference in severity of hyperglycemia in individual animals was not 
reflected in the gingival changes. It may be assumed that the variations ob- 
served in the gingivae were associated with changes in the local environment. 
The presence of inflammatory degenerative changes in the gingival papillae in 
many animals in which adjacent papillae in the same jaw were essentially un- 
altered suggests that such changes were motivated by local influences. It is 
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noteworthy that on a morphologic basis no differentiation could be made be- 
tween the severity of the inflammation observed in the diabetic and control 
animals, or in the diabetics with markedly different blood sugar levels. These 
findings are of particular interest in view of the fact that an increased severity 
of inflammation*® and increased susceptibility to infection*® are attributed to 
diabetes. 

C. A tendency toward varying degrees of nonspecific osteoporosis of alveolar 
bone unrelated to gingival changes is a feature in individual cases of diabetes 
mellitus. 

It is necessary to preface discussion of the bone changes observed in the 
diabetic animals by a statement of general principles which govern alveolar 
bone under normal conditions. Normally, both bone formation and bone re- 
sorption are distributed throughout the jaws in close proximity to each other. 
These were described in microscopic detail in the control animals in these ex- 
periments. The height of tooth-supporting bone represents the resultant of this 
normally existent microscopic equilibrium between bone formation and bone 
resorption. 

Any influence, local or systemic in origin, capable of altering this equi- 
librium so that resorption predominates over formation will result in loss of 
bone substance. Such loss of bone substance may be distributed throughout the 
jaws, in which instance a generalized osteoporosis exists; it may be limited to the 
gingival crests of the interdental septa; or it may be generalized throughout 
the jaw and accentuated in the interdental septa area. 

Generalized osteoporosis of the alveolar bone is usually systemic in origin. 
Changes at the gingival crest of the interdental septa are in large measure 
motivated by local influences. The response of alveolar bone in a local area 
is, however, subject to additional modification by the systemic factors which 
control the condition of the bone throughout the remainder of the jaws.*t The 
loss of tooth-supporting bone which results from alterations in the microscopic 
equilibrium between bone formation and bone resorption accounts for the bone 
destruction which, upon radiographic examination, appears as a cardinal symp- 
tom of periodontoclasia. 

In 39 per cent of the chronic diabetic animals, the condition of the alveolar 
bone was different than that observed in the control group. The remaining 61 
per cent presented no notable changes. In varying degrees of severity the an- 
imals in the former group presented a reduction in the distribution and amount 
of bone formation, an increase in bone resorption, and a loss of bone substance 
arising from peripheral fragmentation and dissolution of bone matrix and its 
replacement by connective tissue. 

When present, these changes were not limited to the bone in relation to 
the gingivae but involved the entire jaw. The occurrence and severity of these 
changes were in no way associated with local alterations in the gingival crevice. 
The bone findings were in no detail specifically unique to diabetes. Comparable 
changes have been described in other conditions.*? Reduction in the height and 
width of the interdental septa and loss of tooth-supporting bone represented 
local manifestations of the osteoporotic changes which involved the entire jaw. 
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It has been pointed out previously that neither the incidence nor the sever- 
ity of the destructive changes described in the alveolar bone was related to the 
local alterations in the gingival crevice. The systemic origin of the bone changes 
is pointedly emphasized by this finding. In addition, because a tendency toward 
periodontal bone loss exists in individual diabetic animals even in the absence 
of gingival involvement, the total bone loss which would result from the added 
destructive effect of gingival inflammation and pocket formation may expectedly 
exceed that which occurs in normal animals with comparable gingival altera- 
tions.*? 

D. When marked pathologic changes oceur throughout the alveolar bone in 
diabetic animals, comparable alterations are observed in other bones of the 
skeletal system. 

The diminished osteoblastic activity and reduction or absence of newly 
formed bone in the tibiae, ribs, and vertebrae in the diabetic animals which 
presented marked changes in the alveolar bone emphasizes the systemic origin of 
the latter finding. In addition, on the basis of the findings in the tibiae, ribs, 
and vertebrae, the alveolar bone changes are revealed as features of a generalized 
skeletal disturbance, and the mechanism for the loss of tooth-supporting bone 
independent of alterations in the gingival crevice is clarified. 


SUMMARY 


A histologic study was conducted in 121 albino rats to determine the effect 
of experimentally induced diabetes upon the periodontal structures. Diabetes 
was induced by subcutaneous injection with a 5 per cent aqueous solution of 
alloxan in a dosage of 200 mg./kg. body weight. Blood sugar levels were regu- 
larly determined in all the animals. 

Subeutaneous injection with alloxan produced hyperglycemia, pancreatic 
disturbances, and symptoms comparable to those which occur in human diabetes. 
In twenty-five animals, no hyperglycemia or apparent diabetes followed injec- 
tion with alloxan. The seventy-eight diabetic animals could be divided into 
an acute and a chronic group on the basis of survival beyond the initial acute 
stage which in forty-five cases terminated in death after an average of only 
3.6 days. The experimental period in the chronic group ranged from three to 
thirty-two weeks. 

The mandible, maxillae, tibiae, ribs, vertebrae, pancreas, and kidneys re- 
moved at the termination of the experimental period were examined micro- 
scopically. 

In the periodontal structures, no notable pathologic changes were observed 
in the animals which succumbed after a brief acute response to alloxan or in 
the animals in which there was no response to injection with alloxan. 

The following conclusions regarding the periodontal structures of albino 
rats with experimentally induced chronic diabetes were established by the find- 
ings: (1) The nature and incidence of gingival disease are not peculiarly 
altered in diabetes. (2) A tendency toward varying degrees of nonspecific 
osteoporosis of alveolar bone is a feature in individual cases of diabetes. (3) 
In diabetes, severe changes generalized throughout the alveolar bone are ac- 
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companied by comparable alterations in other bones of the skeletal system. (4) 
In individual cases of diabetes the alveolar bone may present no significant 
alteration. (5) In diabetes, hyperglycemia and pancreatic changes are not as- 
sociated with osteoporotic bone tendencies in a specific cause and effect rela- 
tionship. (6) Notable pathologic changes in the periodontal membrane or 
cementum are not associated with diabetes. 
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ESTROGEN IMPLANTS IN DOGS 


A PRELIMINARY REPORT 


Dante E. Zisk1n, D.D.S., Epwarp V. ZeGareul, M.S., D.D.S., 
AND CHARLES SLANETZ, Pu.D., New York, N. Y. 


HIS was a study to test the effects of estrogen implants (alpha-estradiol) 
: Be dogs. The main interest centered about the oral tissues, although other 
organs were observed as well. Gross and microscopic examinations were made, 
and complete blood counts and pertinent blood chemical analyses were included. 

Two studies dealing with the effects of estrogen in dogs are reported in 
the literature: Crafts (1941) injected daily doses of 5 mg. alpha or beta 
estradiol and found a marked neutrophilia followed by a neutropenia, a de- 
crease in young neutrophiles, an anemia, and a decrease in hemoglobin. 
Tyslowitz and Dingemanse (1941) injected daily 5 mg. estrogen into dogs 
and found a fall in nearly all the blood elements. In many there was a pic- 
ture of almost complete absence of granulocytes in the peripheral blood with 
similar decreases in the bone marrow, and necrosis of mucous membranes and 
skin, described in man as agranulocytosis. Skin symptoms were edema around 
the mouth and sex skin, loss of hair, necrosis between toes, poor healing of 
wounds, and hemorrhages under the skin and mucous membranes of the ali- 
mentary canal or the urogenital tract. 


Our study differed from both of these in that estrogen was implanted 
subeutaneously and the experiments were of longer duration. While some of 
our findings were similar, new factors were introduced, and symptoms not 
reported in either of the two studies mentioned above were observed. 

Twenty-one females (mostly mongrel fox terriers of varying ages), weigh- 
ing from six to sixteen pounds, comprised our group. They were divided into 
four categories as follows: 

Group 1.—Thirteen dogs received implants of alpha-estradiol pellets sub- 
eutaneously. 

Group 2.—Three dogs received the estrogen implants and in addition were 
given 3 Gm. soybean lecithin daily incorporated into their diet. 

Group 3.—Three dogs received estrogen implants, only, for several months; 
then 3 Gm. lecithin were added to their daily diets, twenty-eight days before 
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the termination of the experiment in two instances and twelve days in one 
instance. 

Group 4.—Two controls, living under conditions identical with the rest of 
the group but without estrogen implants or lecithin. 


METHODS 


Routine procedures consisted of: pre-experimental weight; x-rays of the 
jaws and teeth, and the extremities; biopsies of the gingivae; taking of fasting 
blood for complete blood count; sedimentation rate; tests for blood sugar, 
phosphatase, phosphate, cholesterol, vitamins A and C; and collection of urine 
for assays of thiamine, riboflavin, and nicotinic acid. The estrogen was im- 
planted after these preliminary procedures which were subsequently repeated 
at intervals of about three months. 

In group 1, five animals died, four were sacrificed because they were on 
the verge of death, and four were sacrificed at the termination of the experi- 
ment. The average duration of the experiment in this group was thirty-two 
and four-tenths weeks, the animals living the longest having been under ob- 
servation for seventy-two weeks, the shortest span having been eight weeks. 
A deviation involved two animals receiving implants of estrogen at the begin- 
ning of the study without renewal for over a year. 

In group 2, two dogs died and one was sacrificed. The average duration 
of experimental procedures was twenty-six and six-tenths weeks, the variation 
being from twenty-three to thirty-two weeks. 

In group 3, one dog died and two were sacrificed. The average survival 
was twenty-four and seven-tenths weeks, with variations from twenty-one to 
thirty weeks. 

In group 4, both animals were sacrificed terminally, one after twenty- 
seven weeks, the other after twenty-eight weeks. 

Prior to sacrifice, the routine clinical and laboratory procedures previously 
described were again repeated; and at autopsy the following tissues were re- 
served for histologic examination: gingivae, mucous membranes, tongue, skin, 
uterus, vagina, ovaries, stomach, intestine, kidney, liver, spleen, heart, and 
lung. The thyroids and adrenals were studied early in the investigation, but 
because they showed no apparent histologic changes, the examinations were 
not continued. The jaws were prepared for sectioning as was a piece from 
one of the long bones. 

Gross observations included search for changes in the gingivae and skin. 


RESULTS 

Weight: (Table I). 

Group 1.—Ten of the thirteen dogs showed weight gain, terminally. Of 
these, five were immature when first examined. One lost, and two weighed about 
the same at the end as at the onset. All weighed more at midpoints in the 
experimental period than at the end. The greatest gain was six pounds. Most 
of the animals showed a variation of only one to two pounds. 

Group 2.—Terminally, one dog showed a loss of three pounds; one an in- 
crease of one pound ; and one weighed the same as at the beginning. 


x ial [ [+ x 
1013009 AT dnoip 


90°T 
0€ 
6F°0 
x 89°¢ 
dnoiy 


aor 
ri 


x 
x 


Ir dnoip 


Ome COMM 


~” 
Q 
= 
‘= 
~ 
= 
— 
Q 
<3) 


aaauosav| 


GONVHO 
S€NN0d ‘LHDIDM 


asvayodd 
dO 


IN 


TIVNINYSL 


HLVaAd 
LV 


| | 
IVILINE 


NIGOTOOKAH SLNNOO doo ld 


‘ 


SLATTAT GALNVIAN] AIVWAT NI SONIGNI NO AIAV], YALSVPT WAVY, 


f 
Aree 235 
goon 
| 
| 
| cotton iO & lor 
con 
— 
Ye) © 
ott COMCSCS 
Comes © re 
+ | j + 
ooo 
| ooc coo 
| N 
x= 


726 Daniel E. Ziskin, Edward V. Zegarelli, and Charles Slanetz 


Group 3—Terminally, one dog showed an increase of one pound; one a 
loss of two pounds; and one weighed the same as at the beginning. 

Group 4.—(Controls.) These animals showed a gain of one and two pounds, 
respectively, in the final weighing. 

Implants of Alpha-Estradiol: (Table I). 

The average total dosage over the entire period was 80 mg. All animals 
received implants at least twice, and some as many as five times. 

Group 1.—The greatest amount implanted in one animal was 210 mg. and 
the least, 40 milligrams. The average absorption was about 170 »g a day. The 
greatest possible absorption, assuming all nonrecovered pellets to have been 
absorbed, was 300 »g and the smallest amount was 80 micrograms. In those 
instances where recovery was certain, the average quantity absorbed was ap- 
proximately 130 yg, so that a more accurate estimate for the group would be 
between 125 and 170 yng a day. 

Group 2.—Seventy milligrams were implanted in each animal. The aver- 
age daily absorption was about 155 micrograms. 

Group 3.—An average of 90 mg. estrogen was implanted. The largest 
amount was 100 mg. and the smallest was 70 mg. The estimated average amount 
absorbed daily was 243 micrograms. 

Blood Counts: (Table I). 

Group 1.—Eight of the thirteen animals had blood counts. Of these, three 
showed no significant red blood cell change, terminally; two showed a severe 
drop, one a moderate drop, and two a mild drop. The white blood cells were un- 
altered in one animal; in five there was a severe drop; in two there was a 
moderate drop. The hemoglobin was least affected. In two there was no change; 
in five there was a mild drop. The eighth animal did not receive the hemo- 
globin test. 

Group 2.—Of the three animals in this group, there was a slight drop in 
red blood cells in one and a moderate drop in two. The white blood cells dropped 
severely in one and moderately in two. The hemoglobin remained unchanged 
in one and dropped slightly in two. 

Group 3.—The red blood cells dropped moderately in one, mildly in another, 
and not at all.in the third. In one there was a mild decrease in the white blood 
cells, in the second a moderate decrease, and in the third the decrease was severe. 
Hemoglobin was lowered slightly in two and moderately in the third. 

Group 4.—(Control animals.) One showed a slight and one a moderate 
drop in white blood cells, and one a slightly lowered hemoglobin. Otherwise the 
counts were normal. 

Skin: (Table II). 

The skin changes consisted of alopecia; a scaly dermatitis, located chiefly 
on the exposed surfaces of the joints of the forelegs and hind legs, somewhat 
resembling psoriasis in man; scabs between the toes; and scaly sores generally 
over the body. 

Group 1.—Seven animals had alopecia (four severe and three mild) ; seven 
were affected with the scaly dermatitis (five severe, one moderate, and one mild) ; 
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two had no skin lesions; and two developed a transitory rash during the early 
part of the treatment. 

Group 2.—Two animals had a mild alopecia; one had a slight and one a 
moderate scaly dermatitis. 

Group 3—One had a moderate sealy dermatitis; the other two were 
negative. 

Group 4.—The controls showed no skin changes. 

Gingivae: (Table II). 

Group 1.—Gross examination of the gingivae of twelve animals revealed 
an inflammatory condition in eight resembling a so-called ‘‘chronic’’ Vincent’s 
infection or, in a few, a more severe necrosis characteristic of agranulocytic 
angina. Two showed a thickening and blanching of the gingivae typical of 
estrogen-induced changes. Two showed no change. 

Group 2.—All had a moderate degree of inflammation of the character de- 
scribed in group 1. 

Group 3.—The gingivae of two showed moderate inflammation; one re- 
mained unchanged. 

Group 4.—The controls revealed no change. 

Uterus: (Table II). 

Group 1.—The uteri of eleven of the thirteen dogs were examined. Two 
of these cases received implants at the onset only, and survived for more than 
a year from that time. One of the two showed slight necrosis of the endo- 
metrium ; the other showed no change. The nine dogs receiving estrogen over 
a long period presented one or more of the following changes: necrosis in- 
volving the endometrium, the myometrium, or perforations. In six, the ulcer- 
ations were severe; while in three they were moderate. 

Group 2.—Uterine examination in two cases was negative; in one, a mod- 
erate alteration as described in group 1 was seen. 

Group 3.—The animal receiving lecithin for twelve days terminally showed 
a moderate degree of necrosis; the two dogs receiving the lecithin for twenty- 
eight days showed a mild involvement of the uterus in one instance and none 
in the other. 

Group 4.—No evidence of change was seen in the uteri of the controls. 

Other Findings at Autopsy: (Table If). 

Nine of eleven dogs autopsied in group 1 showed the presence of peri- 
tonitis with an exudate of foul-smelling fluid, and hemorrhage. Only one of 
the six animals receiving soybean lecithin showed this change. The noncon- 
forming animal received the lecithin terminally for only twelve days. Tongue 
ulcers were observed in three cases. 

Histologic Observations: 

(ringivae.—The histologic findings of the gingivae of the entire group are 
incomplete. We report here in detail on one dog, these gingival findings being 
representative of those in the category, group 1, treated with estrogen im- 
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plants only. Five gingival biopsies were made in this case at approximately 
three-month intervals; one pre-experimentally, one at termination of the ex- 
periment, and three in between. (Figs. 1, 2, 3, 4, and 5.) 


TABLE II. MASTER TABLE OF FINDINGS IN FEMALE DoGs IMPLANTED WITH 
ALPHA-ESTRADIOL PELLETS 
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NUM- 5 > 5 > 5 > 5 > = 5 | > | TONI- 
BER 2 a n a a 77) a a a TIS 
Group I 
807 x 0 o 0 
736 x x x x x 
686 x x x x x 
687 x x x x 
732 x x x 
683 x x x 
709 x x xX x x 
823 x x x 
804 x x 0 x 
719 x x x 
689 x x x x 
821 x 
819 x x x 
Group II 
718 x x x x 
684 x x 
978 x x : 
Group III 
688 x x 
701 x x x 
824 
Group IV Control eos 
685 
682 


X—findings listed; O—no observation; blank—no change. 


At the end of the first three-month period, gingival changes were char- 
acterized principally by hyperplasia of the entire tissue. The nuclei in the 
germinal layer appeared crowded and more numerous (Figs. 2, B and 3, B); 
the rete pegs were somewhat pointed with splitting and proliferation forming 
off-shoots (Fig. 2, B). The axes of the prickle cells were irregular. The 
keratin layer appeared slightly wider and firmer than pre-experimentally al- 
though a slight degree of stripping was noticeable. The whole layer of epi- 
thelium increased about one-third in width. 

The corium was hyperplastic. There was a considerable increase in the 
number of fibroblasts and collagenous elements. The tissue appeared firm 
with no evidences of edema or inflammation. The width was almost double 
that of the pre-experimental corium. (Figs. 2, B and 4, B.) 

After six months of treatment, the gingival biopsy still showed certain 
hyperplastic features. Splitting and pointing of pegs were visible. However, 
the germinal nuclei were not as crowded, and the prickle cells had assumed 
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a more vertical arrangement. (Figs. 2, C and 3, C.) Certain beginning degen- 
erative changes were noted. The upper half of the prickle cells showed mild 
intercellular and intracellular edema with the bridges slightly obscured. The 
keratin layer no longer presented a firm even contour but appeared to be 
either totally lost or in a process of desquamation. The corium showed 
edematous areas infiltrated by a considerable number of inflammatory cells 
(ig. 4, C). 

The biopsy made after nine months of treatment disclosed primarily de- 
generative changes in both the epithelium and connective tissue. The prickle 
cells were arranged in a vertical pattern, and the crowding of nuclei and 
splitting of pegs were not seen. The keratin layer was almost absent and the 
intercellular edema had increased. (Figs. 2, D and 3, D.) The corium showed 
marked increase in inflammatory involvement. The cellular invasion consisted 
chiefly of round cells with occasional plasma cells and polymorphonuclears. The 
edema was widespread (Fig. 4, D). 

The thirteenth month or post-mortem gingival section showed almost total 
degeneration. Little keratin was noted. The epithelial elements were indis- 
tinet with widespread edema and inflammatory cell invasion. Necrosis and 
consequent loss of portions of the epithelial layer were in evidence. The entire 
section appeared fragmented. The corium seemed to consist mainly of inflam- 
matory cells and edema. Collagenous elements were either minutely frag- 
mented or completely displaced and obliterated by the exudate. The inflam- 
matory cells were primarily of the round-cell variety with occasional plasma 
cells and immature polymorphonuclears. The necrotic tissue was particularly 
characterized by the paucity of polymorphonuclears. (Figs. 2, 2, 3, £, and 4, EZ.) 

Mucous Membranes.—The mucous membranes followed a similar pattern 
of change in some respects as the gingivae, with differences (Fig. 5). The 
normal mucous membranes do not possess a keratin layer (Fig. 5, A). How- 
ever, in the first experimental biopsy, a definite layer of keratin was seen 
(benign metaplasia) (Fig. 5, B). The epithelium was compressed, probably 
owing to the increase of fibroblasts and collagenous elements in the corium. 
The corium appeared more compact. In the next stage (after six months of 
treatment), the beginning breakdown process became apparent (Fig. 5, (). 
The keratin layer was still present, but edema was evident in both the epi- 
thelium and connective tissue. At the end of the nine-month period, the 
keratin was seen stripping off, the edema had increased, and atrophy of the 
epithelium was seen (Fig. 5, D). In the final stage, the breakdown appeared 
almost complete, with total absence of keratin, almost complete atrophy of 
the epithelium, and marked cellular infiltration of the entire tissue with areas 
of necrosis (Fig. 5, £). 

Vagina.—Detailed histologic study has not yet been completed. The changes 
noted thus far bore similarity to those seen in the gingivae. Edema and 
necrosis were the most common. We report here the findings in one dog 
showing loss of surface epithelial cells, atrophy, and complete destruction of 
portions of the epithelium. (Figs. 6 and 7.) 

Uterus.—The uteri of the dogs varied histologically, but in degree rather 
than in kind. In those cases where the uterus was mildly affected, the endo- 


Fig. 6.—Dog No. 736. Vagina. Estrogen implants only. Maximum daily absorption 220 
ug daily. Duration, forty weeks. (X23.) A, Loss of surface cells from epithelial lining of 
vagina. B, Atrophy and complete destruction of portions of epithelium. 


Higher power of Fig. 6, showing hydropic degeneration of epithelial cells with desquama- 
tion at A and atrophy with complete loss of epithelial cells at B. (X<170.) 
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metrium appeared to be the only site of activity. The lumen usually con. 
tained necrotic tissue debris and desquamated epithelial cells. The normal 
arrangement of the uterine glands was distorted and there was destruction 
of the epithelial lining cells. The involvement extended almost to the myo- 
metrium. Edema and inflammatory cell infiltration were consistently present, 
The cellular exudate varied from a predominantly polymorphonuclear reaction 
with localized small abscess formations to a purely round-cell involvement with 
very few normal mature polymorphonuclears. Small isolated hemorrhagic 
areas were visible in some instances. 

The moderately involved uteri presented a picture basically comparable 
to the foregoing, but the affected areas were more extensive. The necrosis of 
the endometrium was far-reaching with few normal uterine glands visible. 
Hemorrhage, debris, edema, and inflammatory cell invasion were more exten- 
sive. In addition, the myometrium was involved. The muscle layers showed 
inflammatory cell infiltration and edema. Necrosis was present here also in 
some cases. The character of the cellular exudate in the endometrium and 
myometrium appeared uniform. 


Fig. 8.—Dog No. 736. Uterus. Estrogen implants only. Maximum daily absorption, 220 
micrograms. Duration, forty weeks. (X16.) A, Lumen filled with necrotic debris. B, Wide- 
spread necrosis and breakdown of endometrium. C, Inflammatory involvement and necrosis of 
myometrium. D, Perforation of uterus. JF, Peritonitis. F, Liquefaction necrosis. 


In the severely involved uteri, the endometrium was usually totally de- 
stroyed. The lumen was barely recognizable, with widespread necrosis and 
liquefaction of debris throughout. Bacterial masses were observed in all 
layers of the uterus. The myometrium was similarly affected. In a few cases, 
large abscess areas were seen with numbers of acute inflammatory cells; im 
others, the massive necrotic areas were completely devoid of polymorphonu- 
clears. Hemorrhage was a frequent finding. (Figs. 8, 9, 10, and 11.) 

In a majority of the dogs in group 1, perforations through the serosa and 
peritoneum were observed. The quality of the peritonitis was consistent with 
the other microscopic findings, that is, necrosis of tissue and paucity of poly- 
morphonuclears. 


; 
oF 


Fig. 9.—Same as Fig. 8. Higher power of endometrium showing A, lumen with necrotic 
debris; B, endometrial breakdown with inflammatory infiltration; C, myometrium with inflam- 
matory cell infiltration. ( X49.) 


d Fig. 10.—Same as Fig. 8. Higher power of endometrium and myometrium showing (A) 
Seruction of epithelial cells of the uterine glands with (B) necrotic debris in the lumina; (C) 
yometrium with inflammatory cell invasion. (X390.) 
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Fig. 11.—Same as Fig. 8. Higher power showing (A) necrosis with liquefaction and a consider- 
able number of immature polymorphonuclears. (X<514.) 
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Fig. oa No. 736. Humerus. Same animal as in Fig. 8. The bone marrow has been almost 
ly replaced with fatty tissue. No hemopoietic activity is observed. ( X18.) 
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Bone Marrow.—Bone marrow studies are incomplete. Where studied, com- 
plete fatty replacement was seen (section of humerus) (Fig. 12). 


Discussion.— 

At autopsy, it was found that the most severe necrosis had developed in 
the uterus. The gingivae were the next most seriously involved and then the 
vagina. The other organs were not uniformly affected. Terminally, the dogs 
refused food and died or were sacrificed as a result of acute peritonitis or 
anemia. 

The most marked anemias were observed terminally, although in some in- 
stances the symptoms came on within a month after implantation. The most 
severe blood affection seen was a marked leucopenia. The red blood cell 
change was not as great. The hemoglobin was least involved. The bone mar- 
row was seriously altered; in some instances necrosis was noted, in others, 
complete fatty replacement. 

Those animals receiving the soybean lecithin were in some degree pro- 
tected against the toxic symptoms. Although skin lesions developed, they 
came on later in the experimental period and were not as severe. The lecithin 
seemed to afford the most protection to the uterus. In three cases, no changes 
were observed in the uterus while in the group not being fed lecithin all indi- 
cated moderate or severe alterations. The three dogs receiving lecithin from 
the beginning showed the least involvement. This finding is in agreement with 
that of Foldes and Murphy, who reported a neutralizing action of toxic effects 
between lipolecithin and certain steroids. 

In comparing the effects of the estrogen implants in dogs with our former 
experiments in estrogen-injected monkeys, we found no such toxic effects in 
the monkeys even when large doses were applied. In fact, the results of the 
present study, as well as others employing dogs as experimental material, 
demonstrate a destructive effect of the drug, while similar investigations on 
monkeys and rats, with even larger doses of the same hormone, have pro- 
duced reactions of a proliferative nature. The significant questions arising 
out of this conflict are: (1) whether or not the disagreement may be attributed 
to the difference in species and (2) whether endogenous estrogen in humans, 
when present in large amounts, may in some measure be responsible for the 
degenerative affections, similar to those described in dogs, observed in human 
gingival and other tissues. 
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COMPARATIVE HISTOPATHOLOGIC CHANGES IN EXPERIMENTAL 
DEFICIENCIES OF THE VARIOUS VITAMIN B COMPONENTS 


W. W. D.D.S., M.S.,* Rocuester, N. Y. 


HE lesions of specific B vitamin deficiencies can be so severe as to cause 

rapid loss of weight and early death in experimental animals. In contrast 
to these destructive effects upon animals, vitamin deficiencies in humans are 
ordinarily thought of as chronic disturbances. The more severe lesions in 
animals have been produced by feeding purified diets to the female parents 
of suckling young or even earlier to both parents before mating. Purified 
diets, composed of known substances such as synthetic vitamins, ete., in which 
only a single known factor is deficient, will in many instances produce more 
severe lesions than will a multiple deficiency. This is now known in the ease 
of amino acids in studies of bacterial growth and with vitamins for both bace- 
teria and animals. The paradental lesions of specific deficiency of niacin and 
pantothenic acid, under experimental conditions, are especially severe. 

Niacin deficiency in dogs (Becks, Wainwright, and Morgan, 1948) pro- 
duces not only the inflammatory changes with hyperemia and edema of gingival 
tissues which are associated with the lesions of subacute severe human pel- 
lagra (Jolliffe) but also, after a longer period, atrophy of the alveolar margin. 
The destructive inflammatory changes involve deep structures as well, such 
as the capillaries of the marrow of the jaw. These changes in dogs resemble 
the inflammatory type of paradentosis seen in human beings. 

At first thought, the B vitamins, of which ten are known and others sus- 
pected, are closely associated in their function because of the similarity of 
a few of their chemical properties. We first learned of them as a substance 
called water-soluble B. The marked differences of their metabolic functions 
and resultant pathologie changes are seen by comparing the lesions of niacin 
deficiency with those of pantothenic acid deficiency in the dog and rat (Becks, 
Wainwright, and Morgan, 1943; Wainwright and Nelson, 1945). Pantothenic 
acid deficiency is accompanied by hyperkeratosis, increased desquamation, and 
later a severe gingival necrosis. In rats which survive as long as one hundred 
days or more, the alveolar margin is also destroyed. The destructive aspects 
of these changes resemble those of niacin deficiency, however, with the out- 
standing difference of a lack of inflammatory response (Sullivan and Nichols, 
1942). In spite of the advancing necrosis, which may destroy all of the epi- 
thelial cells covering the gingival papilla between the rat molars, none of the 
usual signs of inflammation are to be seen. Edema and swelling are not found, 
nor are the capillaries enlarged; there is no leucocytic infiltration or exudate. 


Presented as part of the Symposium on Biologic Aspects of Periodontal Disease by the 
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This unusual condition offers little resistance to the advance of infection. In 
fact, since there are so many ways of producing a B vitamin deficiency, this 
factor may be of great importance in wound healing, chronic infections, or 
other conditions in which food intake or activity is restricted. 

Pyridoxine deficiency in dogs produces certain well-known changes includ- 
ing anemia. Histologic examination of the jaws of young growing dogs shows 
a dense trabecular distribution surrounding the tooth roots, while in adjacent 
areas at the level of the apices are found very large marrow spaces with en- 
largement of capillaries and reduced areas of hemopoietic elements. In the 
body of the mandible there are large open spaces filled with adipose tissue. 
In these animals, the epithelial alterations of the paradentium due to defi- 
ciency of this antidermatitis factor were obscured by the changes incident to 
eruption and recession of soft tissues. Dental changes include severe calculus 
formation, large pulp chambers and canals, malformation of roots, lack of 
apical closure, atrophy of odontoblasts, and a widened dentinoid zone (Becks, 
Wainwright, and Morgan, in press, Paradentologie, Geneva). 

The antidermatitis power of the B vitamins is one of their most prominent 
properties. This characteristic aided in the discovery of many of them. Niacin, 
pantothenic acid, pyridoxine, riboflavin, biotin, para-aminobenzoie acid, inositol, 
and folic acid were either first designated as an antidermatitis factor for a 
particular species (that is, man, rat, chick, dog, ete.) or as a factor affecting 
the hair. Thiamine has been found useful in the treatment of several lesions 
of the skin and oral mucous membrane. Recently, choline has been shown to 
heal skin lesions in choline-deficient animals. 

It is to be expected that epithelial structures would eventually be involved 
in almost any disease if the disturbance could be maintained a long enough 
time. In this sense, we must think of oral lesions of B vitamin disturbances 
as late effects of the deficiency. These considerations will become more im- 
portant as future research provides methods for the recognition of the earlier 
effects such as tissue depletion and biochemical] and functional changes. All 
of these are postulated to occur before the organic changes, which we now 
speak of as the earliest symptoms of B vitamin deficiencies. Indeed, how are 
we to explain the destruction of epithelium, ete., by deficiencies of the B vita- 
mins, which function as essential factors in the oxidation-reduction systems 
of energy metabolism? Although at present we are limited to the observa- 
tion of demonstrable cellular alterations which occur comparatively late in the 
deficiency, they offer an amazing field for dental investigation. As the effects 
of the deficiency appear in the body, certain systems or tissues become in- 
volved in special ways. 

More severe disturbances are found, in several species, as purified diets 
are devised which are more specific for a deficiency of one vitamin rather than 
a multiple deficiency (seen also in bacteria: Landy and Dickens, 1942). Spe- 
cial significance must be attached to this as a similar effect has recently been 
shown with amino acids in bacterial growth. Better growth is obtained in 
certain combinations of multiple deficiency of essential amino acids than if 
only one is omitted (Gladstone, 1939, Shankman, Dunn, and Rubin, 1943). 
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The discovery of causative factors involved in those special changes is of great 
importance in understanding the etiology of paradenta] diseases in human 
beings as it aids in discerning the separate factors involved in these conditions 
of complex origin. Nutritional disturbances bring about varying types of 
tissue change (Wolbach and Bessey, 1942) which must always be considered 
in clinical eases. Similar lesions may be produced by other factors such as 
toxic substances (Ziskin, Stein, Gross, and Runne, 1945). Hereditary factors 
cannot be ignored (Wilson, 1946). An example of a still different effect on 
epithelium is produced by estrogens (Ziskin and Nesse, 1946). (See also the 
reviews of Schour.) A further example of the need for careful interpretation 
of results in nutritional experiments is the finding that the ‘‘essential’’ amino 
acids, in optimum proportions, do not produce as good growth as do more 
complex proteins (peptides) in the same quantity (Murlin, et al., 1946; Wool- 
ley, 1946). 

The possibility of finding symptoms of a single B vitamin deficiency in a 
patient is quite remote since these vitamins occur together in groups in foods. 
That this possibility does exist, however, has been pointed out by Nicholls, 
who recently found graying of hair in refugee children, which was eliminated 
by improving the diet. 

The value of knowing the effects of specific deficiencies obtained by feed- 
ing purified diets to animals is that we become better able to distinguish in 
our patients the different factors contributing to the clinical condition. The 
alert clinician finds oral lesions associated with nutritional disturbances (Fields, 
1946, Jeghers, 1943, Kirkpatrick, 1937, Sinelair, 1939, Thoma, 1944, Walsh, 
1946), although some find the oral condition in nutritional deficiency more 
closely related to the hygiene of the mouth (Burill, 1946). Investigators have 
noted instances of oral disease in animals due to disturbed nutrition (Chap- 
man and Harris, 1941, Goldman, 1943, Tomlinson, 1939, Topping and Fraser, 
1939). 

In the case of the B vitamins several factors other than dietary inade- 
quacy must be considered in accounting for a tissue lesion (Norman Jolliffe). 
A prominent factor, for example, in paradental lesions is the chronic use of 
eathartics. This practice may bring about a deficiency by interfering with 
intestinal absorption, altering intestinal function, or preventing synthesis of 
vitamins by intestinal flora. 

Any factor which alters the growth or health of epithelium, be it a vita- 
min, a mineral, or other nutrient, a hormone, a toxin, ete., offers a fertile field 
for investigation of the etiological factors in paradental disease. Several fac- 
tors have been studied and to these has recently been added the large group 
of antidermatitis factors of the B vitamins. Under experimental conditions, 
destruction of paradental soft tissues, marginal alveolar atrophy, and severe 
inflammation result from niacin deficiency. Necrosis of oral epithelium, sub- 
sequent destruction of underlying soft tissue, marginal atrophy, and a con- 
trasting lack of inflammatory response is found in pantothenic acid deficiency. 
Disturbances of dental growth, bone trabecular distribution, and bone marrow 
result from pyridoxine deficiency. 
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EFFECTS OF VITAMIN A DEFICIENCY ON THE 
PERIODONTAL TISSUES 


Pau. E. Boyue, D.M.D.,* PHILApELPHIA, Pa. 


ITAMIN A deficiency may conceivably influence the development of perio- 

dontal disease by affecting (1) the gingival epithelium and its cuticular 
attachment to the tooth surface; (2) the collagen fiber apparatus by which 
the tooth is suspended from the alveolar bone; or (3) the calcified tissues, bone 
and cementum, in which the collagenous fibers are imbedded. The evidence 
from investigations using laboratory animals will be considered first and then 
clinica] studies will be reviewed. 

The epithelium of the oral mucosa forms a collarlike attachment to the 
tooth surface which is sufficiently firm in young normal dogs so that the tissue 
tears when an attempt is made to separate it from the tooth surface.’ M. 
Mellanby? reported that lack of vitamins A and D led to hyperplasia of the 
gingival and subgingival epithelial tissues of dogs with an increased suscepti- 
bility to periodontal disease. She found that the effect of diets deficient in 
vitamin A was much greater during the period of development of the perio- 
dontal tissues than in older animals. 

H. Mellanby* * studied the dental tissues of rats where both mothers and 
offspring were maintained on vitamin A deficient diets. She reported thick- 
ened and keratinized gingival and subgingival epithelium about the first molar 
teeth of rats as young as 7 weeks of age. King® found similar changes in the 
gingival tissues of the molar teeth of rats on vitamin A deficient diets which 
in severe cases were associated with deposits of ‘‘tartar’’ around the necks 
of the teeth. Experimental feeding was begun at weaning. No clinical or 
histologic abnormalities were found in the periodontal tissues in animals re- 
ceiving the deficient diet for less than eight weeks and the epithelial tissues 
about the molar teeth in most cases remained unaffected until about the 
eighteenth week of experimental feeding. The vitamin A content of the liver 
was determined after death of the animals and in one instance where perio- 
dontal abnormalities were found in spite of a liberal supply of vitamin A in 
the diet, the stores of vitamin A in the liver were low, thus suggesting de- 
fective utilization. On the basis of previous work, King® called attention to 
the necessity of eliminating substances such as sharp oat particles from the 
diet in nutritional studies on the production and prevention of periodontal 
disease, since such traumatic substances can produce marked periodontal dis- 
ease terminating in exfoliation of the teeth although the diet is nutritionally 
adequate. 
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Boyle and Bessey’ reported the gingival conditions about the molar teeth 
of rats in which an acute vitamin A deficiency was produced by restricting 
the vitamin A intake of the mothers during pregnancy and lactation. The 
offspring were weaned at twenty-one days and placed on the deficient diet, 
composition of which is given by Wolbach and Bessey. The experimental 
animals uniformly developed hind leg paralysis at about the fortieth day and 
seldom survived more than eighty days. With few exceptions, the gingival 
tissues of the molar teeth were normal. In some instances, however, prolifer- 
ation of the crevicular epithelium was found to extend along the cementum- 
covered surface of the root with pocket formation extending in one instance 
to the root apex. Keratinized epithelial cells were found in the periodontal 
pockets. 

Burn, Orten, and Smith’ produced a mild, chronie vitamin A deficiency 
in rats which was maintained for as long as one year and during which 
odontoma-like changes were produced in the incisor teeth. They stated that 
the gingival epithelium showed some increase in cornification but that the 
gingival tissues showed only a slight degree of histologic change except in 
areas near fractured or unerupted incisors where ulceration and superficial 
infection occurred. 

Sechour, Hoffman, and Smith’? reported an abnormal number of epithelial 
pearls present in the apical third of the roots of the molar teeth but did not 
mention the gingival tissues. 

Thus it appears established that the gingival attachment about the molar 
teeth of rats may be histologically normal or nearly normal in both acute 
vitamin A deficiency and in mild, long-continued suboptimal intake of vitamin 
A. In some aninials, however, proliferation of the epithelium rootwise may 
occur with hyperkeratinization of the surface epithelial cells. 

Bacterial invasion of the hyperkeratinized epithelium has been observed 
by many investigators. The relation of vitamin A deficiency to lowered re- 
sistance to infection is a disputed problem. However, it appears clear that 
once a break in the cuticular attachment has been established, accumulation 
of keratinized epithelial cells would serve to promote the multiplication of 
mouth organisms and accelerate the rate of pocket formation. In our experi- 
ence, young animals on a finely ground diet free of gross irritating particles 
do not develop periodontal pockets except in the above-mentioned sporadic 
cases occurring in animals where acute vitamin A deficiency was induced. 

Atrophy of the salivary glands described by Wolbach and Howe" must 
also be considered as a possible etiological factor in the production of perio- 
dontal lesions, since Weisberger, Nelson, and Boyle’? showed that extirpation 
of the salivary glands in rats produces an ulceration of the periodontal attach- 
ment tissues with the development of superficial periodontal pockets. 


CHANGES IN THE PERIODONTAL MEMBRANE 


Boyle and Bessey’ reported that the periodontal membrane was greatly 
widened except in a few instances where the molar teeth were impacted on 
the crest of the interradicular bone or on the concave surface of curved roots. 
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In these areas, the connective tissue of the periodontal membrane shows 
hyaline necrosis with loss of cellular detail. Schour et al.’° found the perio- 
dontal membrane about the cervical and middle thirds of the first molar to be 
approximately one-half the width of normal controls, whereas the width at 
the fundus was equal. In the incisor teeth, however, they found the labial 
alveolar periosteum widened to about three times the normal. The perio- 
dontal membrane surrounding the remainder of the incisor varied consider- 
ably in width but in general was narrower than normal. Their animals were 
placed on the vitamin A deficient diet at weaning and required until about 
the forty-fifth day before the body reserves of vitamin A were exhausted. 
Our animals had little or no reserves when weaned and developed a more acute 
deficiency. It appears possible that the molar periodontal tissues of their 
animals showed a narrowing associated with decrease of function.™® The 
widening of the periodontal membrane in our animals was associated with 
evidence of failure of the collagen-bone suspending apparatus followed, in a 
few instances, by actual impingement of the molar tooth on the alveolar bone 
with crushing of the periodontal membrane. 

No reports concerned with the strength of collagenous structures in acute 
vitamin A deficiency have been found in the literature. 


CHANGES IN BONE AND CEMENTUM 


H. Mellanby*® stated that the alveolar bone surrounding the molars is 
denser than normal and contains few lacunae. E. Mellanby'**° concluded 
that vitamin A deficiency increased the activity of both osteoblasts and osteo- 
clasts, while Wolbach and Bessey,® on the contrary, considered that vitamin 
A deficiency retards bone growth to about the same extent as inanition in- 
duced by starvation. Wolbach*® later concluded that ‘‘vitamin A deficiency 
suppresses epiphyseal cartilage cell sequences and, hence, endochondral bone 
growth. Remodeling sequences involving concurrent resorption of bone with 
bone deposition and replacement of cancellous bone by compact bone cease to 
operate. Appositional growth of bone of periosteal origin continues, until 
inanition supervenes, at a rate in conformity to the normal growth pattern in 
each site.’’ This thesis assigns to the epiphyseal cartilage a role similar to 
that of the odontogenic epithelium on dentine formation in the incisor of the 
rat as proposed by Wolbach and Howe" and elaborated by Schour et al.” 
Boyle,’ comparing vitamin A deficient rats and guinea pigs with starved con- 
trols of approximately the same age and weight, found essentially equal de- 
grees of osteoporosis of the alveolar bone. Subsequently, Boyle and Bessey‘ 
reported that in acute vitamin A deficiency the alveolar bone was atrophic 
and that irregular resorption with osteophyte formation occurred. This was 
most prominent in the alveolar bone opposite the buccal root surface of the 
molar teeth, the direction in which the teeth are migrating in growing animals. 
The cementum of the buceal root surface usually shows extensive resorption. 

Burn and co-workers® found resorption and fibrosis of bone in the max- 
illae and mandibles of rats on a vitamin A low diet. Microscopically, there 
were areas of decalcification and many osteoclasts with fibrous connective 
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tissue replacing bony trabeculae. The extent and degree of the changes de- 
pended on the survival time of the rats. 

Schour et al.?° measured the rate of alveolar bone apposition by means of 
injections of alizarin red S and found it significantly lowered as were also the 
rates of apposition of dentine and cementum in the molar teeth. Cementum 
in the incisor teeth, however, was often widened to more than three times its 
normal width. 

Copp and Greenberg" studied the effect of vitamin A on fracture healing. 
They found that in vitamin A deficiency the callus was smaller than in normal 
animals and the ealcification was less active. The recovery of breaking 
strength in experimentally. fractured fibulas was significantly delayed, which 
they suggest may have been occasioned by the general debility of these ani- 
mals rather than by any specific effect of the vitamin deficiency. The breaking 
strength of the previously unfractured bones, however, was normal in the 
animals on the vitamin A deficient diet, 

Thus, it appears established that there are changes in the alveolar bone 
in vitamin A deficiency. The extent to which these changes are the result of 
inanition or influenced by chemical factors from the odontogenic epithelium 
or from endochondral cartilage requires further investigation. The possible 
effect of these alveolar bone changes on the resistance or susceptibility to 
periodontal disease likewise requires further study. 


CLINICAL OBSERVATIONS 


There is a remarkable paucity of reports dealing with the influence of 
vitamin A on the periodontal tissues of human beings. The majority’®*' are 
essentially theoretical discussions without clinical data. 

Radusch?* ?* reported that clinical patients with periodontal disease had 
a low intake of vitamin A but considered that this finding was not statistically 
significant when correlated with the periodontal condition. She accepted 
3,000 Sherman units (2,000 U.S. P. units) as a satisfactory intake and found 
85 of 1385 patients had an intake lower than this. Only one patient had an 
intake of vitamin A over 6,000 Sherman units (4,000 U.S. P. units). Sinee the 
recommended daily intake of vitamin A is 5,000 U.S. P. units,** the finding 
that practically all the patients in her series had an intake of less than this 
amount would seem to justify further clinical observations to determine the 
relation between vitamin A deficiency and periodontal disease in human beings. 

Booher,”* in an excellent review, discussed the relation between cutaneous 
lesions and vitamin A deficiency and suggested that persons afflicted with 
keratosis follicularis probably have difficulty in absorbing or metabolizing 
vitamin A. The same author summarizes the evidence that the adult human 
being usually stores large quantities of vitamin A chiefly in the liver. Since 
periodontal disease is more common in older individuals, the presumption 
would be against association with vitamin A deficiency. There is, however, 
considerable evidence ‘‘that, under a variety of conditions, the liver may fail 
to mobilize its stores of vitamin A adequately enough to meet the needs of 
other body tissues and that, as a result, vitamin A deficiency may develop as 
a secondary aspect of liver damage.’’””® 


Paul E. Boyle 


SUMMARY 


There is considerable evidence from investigations with laboratory ani- 
mals that changes in the oral mucosa and alveolar bone occur which predispose 
to the development of periodontal disease. The relation of vitamin A defi- 
ciency to periodontal disease in human beings awaits investigation. 
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A SIMILAR CONDITION TO PERIODONTOSIS FOUND IN 
TWO SPIDER MONKEYS 


Henry M. GotpMANn, D.M.D.,* Boston, Mass. 


INTRODUCTION 


ERIODONTOSIS may be defined as a noninflammatory degenerative dis- 
ease affecting the supporting structures of the teeth, causing them to become 
loose and wander from their position in the dental arch. Rapid loss of the teeth 
is the usual. It affects the younger age group and it is believed to be more fre- 
quent in females. This disease was first described by Gottlieb in 1920. Since 
that time many investigators have searched into the problems of histopathology, 
pathogenesis, and etiology; as yet no unity of opinion exists. 
The purpose of this report is to show a similar condition to that of human 
periodontosis in two spider monkeys, and to correlate the clinical findings ob- 
served to the microscopic changes. 


MATERIAL 


This report is based on the study of two jaws of spider monkeys (ateles 
geoffrogi) out of a group of twenty-five animals used for behavior and nerve 
regeneration experiments. These monkeys were kept in a large enclosure and 
were fed on waste, fruits, and vegetables. During the experiment the monkeys 
contracted amebie and bacillary dysentery, six of them dying from perforations 
of ulcers in the stomach and intestines; the animals studied belonged to the last 
group. The jaws were examined clinically, radiographically, and histologically. 


CLINICAL FINDINGS 


Clinical examination of the jaws showed the gingivae rather pink and 
smooth, there being no obvious recession. Mobility of the teeth varied from 
firm to very loose and was not associated with the presence of pockets. Migra- 
tion of the teeth was common; both lateral movement and elongation were noted. 
All degrees of pocket formation were found and where these were present, a 
slight retraction and rolled margin of the gingiva could be noted. There was 
abundant, rather soft caleulus but it did not seem to be connected with pocket 
formation. 


X-ray examination disclosed a characteristic widening of the periodontal 
membrane which was associated with loosening of the teeth, although in many 
Instances teeth were loose without any radiographic change. This widening 
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could be found localized to marginal areas or encircling an entire root. Fig, ] 
shows the x-ray of a hemisection of a mandible. Marked widening of the perio- 
dontal space can be seen around the last molar and on the distal and periapical 
aspect of the second premolar; sockets of two recent exfoliated teeth are evident. 


Fig. 1.—This is an x-ray of a hemisection of the mandible showing a marked width of the 
periodontal space around the molar and second premolar. 


HISTOPATHOLOGY 


Changes in the Periodontal Membranes.—The main changes of this disease 
centered in the periodontal membrane and accounted for the initial symptom 
of loosening of the teeth. The earliest alteration was seen in the principal fiber 
apparatus, the collagen fibers becoming broken and undergoing degeneration. 
There was swelling of the interfibrillar substance and a granular disintegration 
of the fibers. These changes could be found in very small as well as large areas. 
There was a diminution in the number of collagen fibers, the tissue becoming a 
loose, edematous connective tissue; thus, the principal fiber apparatus became 
disorganized, the differentiated structure being lost. In certain instances the 
entire membrane consisted of edematous connective tissue in which numerous 
capillaries could be seen. This disintegration of the collagen fibers seemed to 
arise in the middle portion of the fiber, the attachment to the cementum and 
bone persisting for a time. Even in the late stages of destruction were old 
fiber attachments found in the cementum. These connective changes were of a 
degenerative character and were not associated with any inflammatory reaction 
in the periodontal membrane. 

Fig. 2 is a photomicrograph of a silver-stained section (Wilder’s method) 
showing an area of loss of the principal fiber apparatus. The collagen fibers 
have almost entirely disappeared. Such lesions were found in small areas such 
as this but in many instances involved an entire side. Fig. 3 is a high-power 
photomicrograph showing complete loss of principal fibers of the periodontal 
membrane which is markedly widened. Remnants of Sharpey’s fibers can be 
seen on the cementum and alveolar bone. 


Migration of the teeth together with loosening were the most frequent clin- 
ical symptoms noted. This migration was intimately tied up with the changes 
in the periodontal membrane. The destruction of the principal fiber apparatus 
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I allowed for a pull to be exerted by a remaining intact attachment of the other 
i side of the tooth. This movement was also aided by the increased pressure of 
the edema and proliferation of capillaries on the side affected. Thus, migration 


of a tooth always occurred in a direction away from the affected side. When an 
entire side of the periodontal membrane was affected, there was lateral move- 


‘ 


; 


vA. 


Fig. 2.—This is a photomicrograph of a silver-stained section showing an early loss of the 
principal fiber apparatus. (Wilder’s stain.) ( 185.) 


ment of the tooth. There was also a tendency for elongation, for the pull of the 
fibers of the unaffected side tended to pull the tooth toward its side and also in a 
coronal direction; this is due to the direction of the majority of the principal 
fiber attachments of tooth to bone. 

Fig. 4 is a low-power photomicrograph of a section of three maxillary pre- 
molars. The first premolar wandered mesially and has moved oceclusally. The 
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periodontal membrane at A consists of a loose edematous connective tissue, a high 
power of which can be seen in Fig. 5. . 

Pocket formation is due to an apical proliferation of the epithelial attach- 
ment alongside the cementum of the tooth with final severance of the epithelium 
from the root surface. It has also been shown that this apical proliferation of 
the epithelial attachment is possible only if there is loss of the attachment of the 
principal fibers of the periodontal membrane adjacent to the epithelium. As long 
as connective tissue fibers are attached to the root surface by a continuously 
forming cementum, no epithelium can migrate apically. Thus, pocket formation 
was found only in those areas where the degenerative process of the periodontal 
membrane occurred in the marginal area. Study of pocket formation in these 
monkey jaws showed pockets of all depths dependent on the size of the area of 
degeneraiton of the periodontal membrane. Therefore, deep pockets could arise 
almost spontaneously and since the alveolar crest was rarely resorbed initially, 
intrabony pockets were found. 


Fig. 4.—This is a photomicrograph showing three premolars. Destruction of the periodontal 
membrane is seen at A. (Wilder’s stain.) (X8.) 


The relationship of pocket formation and inflammatory conditions of the 
gingiva appeared unrelated since shallow crevices were found although the 
gingival corium was completely filled with inflammatory cells. In one section 
studied, a foreign object was found penetrating the gingiva; although there was 
a severe inflammatory reaction, no apical migration of the epithelial attachment 
Was seen. 
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The alveolar and supporting bone was of considerable interest because of 
its importance clinically. Examination showed that the bone changes were due 
to secondary factors rather than a primary loss. Bone resorption was present 
in areas of migration of the teeth; this resorption was caused by a pressure 
atrophy such as seen in orthodontic movement. When a tooth migrated, the bone 
toward its movement showed evidence of resorption. Bone loss was also found 
as a result of disuse since a breakdown of the periodontal apparatus did not 
allow the teeth to transfer the force of occlusion through the periodontal mem- 
brane to the bone. Under these circumstances, it was the supporting bone which 
was affected. Also secondary inflammatory conditions arising from the pres- 
ence of pockets were the cause of bone loss. 


Fig. 5.—This is a high-power photomicrograph of the periodontal membrane seen in .Fig. 4 at 
A. The organized structure is entirely gone. (Wilder’s stain.) ( 150.) 


- Of considerable interest was the bone picture after the loss of teeth. Bone 
regeneration was active in the sockets; osteoblastic activity was noted and a 
rim of osteoid could be seen around newly formed bone. If this condition were 
primarily a bone disease, it is probable that no such activity of bone formation 
would be seen. 
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DISCUSSION 

The histopathologic findings can be grouped into three stages and can be 
correlated to the sequence of clinical changes. In the first stage, degeneration of 
the principal fibers of the periodontal membrane occurs, resulting in that tissue 
becoming a loose, hyperemic, edematous connective tissue. This loss of support- 
ing apparatus allows for tooth movement, the tooth being pulled somewhat by 
the fibers of the opposite side and being pushed by the edematous tissue of the 
affected side. These changes account for the clinical symptoms of migration 
and loosening of the teeth. In the second stage, the epithelial attachment pro- 
liferates alongside the cementum in marginal areas where the periodontal mem- 
brane undergoes degeneration. With subsequent separation of the epithelium 
from the cementum, pockets form. Thus, all depths of pocket formation are 
encountered. The pockets are usually of the intrabony type since the bony crest 
is not affected at this stage. In the third stage, inflammation due to irritation 
and infection from the pocket becomes marked. Bone becomes resorbed because 
of the tooth movement and also because of disuse; secondary inflammatory con- 
ditions are also the cause of bone loss. 

Thus, the connective tissue alterations in the periodontal membrane explain 
the early clinical symptoms encountered in periodontosis as found in these mon- 
keys. The bone changes found in this disease, which have been the basis of all 
previous investigations, are shown to be secondary rather than primary changes. 
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GINGIVAL DISEASE IN POSTWAR ITALY (1945) 


II. Grnaivosis IN HosprTaALizeEp CHILDREN IN NAPLES 


Isaac Scuour, D.D.S., anp Maury Masster, D.D.S., M.S.,t 
Cuicaao, ILL. 


INTRODUCTION 


In the course of investigations conducted by the Italian Medical Nutrition 
Mission in 1945 in postwar Naples, an unusual and severe type of gingival 
disease which the authors had not seen before was observed in malnourished 
and chronically ailing hospitalized children. For the purpose of simplification 
and convenience, this condition will be referred to as gingivosis. This term 
suggested itself because of the clinical impression that the disease was pri- 
marily of a degenerative rather than an inflammatory nature. 

The purpose of this study was to describe this disease and to investigate 


its possible etiology. 
METHODS 


Each child was given a careful medical examination as well as a detailed 
oral examination. The procedure of the oral examination was the same as 
that employed in the dental and oral studies of a group of teen-age children 
analyzed at the same time (Massler and Schour). Intraoral photographs in 
eolor and full-mouth intraoral roentgenograms were obtained routinely. 

Local and systemic therapy was tested in different groups of the children 
(Tables IV and V). The oral examination, color photographs, and roentgeno- 
grams were repeated after each therapeutic trial period. 


MATERIAL 


The investigation was conducted in 1945 on a total of 221 children at the 
two related hospitals for children, Pausilipon and Preventorium Santo Buono, in 
Naples. Table I lists the age distribution of the children observed at these two 
hospitals. The sexes were approximately equal in all age groups. 


The hospitals resembled institutions for the care of chronically ailing chil- 
dren rather than hospitals in the American sense of the word. The children 
suffered from various chronic disorders, rickets, and nutritional edema, tuber- 
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eulosis being prevalent. Skin infections were common. Clinical signs of nu- 
tritional deficiencies were prominent. The majority showed clinical signs of 
protein deficiency, rickets, vitamin A deficiency, and vitamin B deficiency. 
Scurvy was clinically absent and the blood ascorbic levels were within normal 
range. 


FINDINGS 


Prevalence and Age Distribution 


Forty per cent of the 221 children studied at Pausilipon and Preventorium 
Santo Buono showed a definite gingivosis (Table I). The prevalence was about 
the same in each hospital. There were more cases of gingivosis (59 per cent) 
in the younger age group (21% to 6 years) than in the age group 7 to 14 years 
(about 25 per cent affected). 


TABLE I. PREVALENCE OF GINGIVOSIS IN TWO HOSPITALS IN PoSTWAaR NAPLES (1945) 


TOTAL NUMBER PERCENTAGE OF CHILDREN 
OF CHILDREN WITH GINGIVOSIS 

23- 6 years 98 59.1 

7 - 9 years 82 25.5 

10 -14 years 41 24.3 

23-14 years 221 40.2 


This condition was rarely seen in the nonhospitalized children of Naples 
and was not seen at all in patients over 21 years of age. 


Distribution of Different Degrees of the Disease 


The disease was not only more prevalent in the younger children 21% to 6 
years of age but was also more severe and extended over larger areas of the 
gingivae than in the older children 7 to 14 years of age (Tables I and II). 
After recording the degrees of gingivosis as mild, moderate, and severe, it was 
found that the younger age group (214 to 6 years) showed the severe type in 
18 per cent of the children while the severe degree of gingivosis was found 
in only 7.3 per cent of the 7- to 9-year-old children and 4.8 per cent in the 
10- to 14-year-old children (Table II). 


TABLE II. DISTRIBUTION OF DIFFERENT DEGREES OF GINGIVOSIS 


DEGREE OF GINGIVOSIS 


TOTAL 
NUMBER OF | 
____ YEARS CHILDREN NONE MILD MODERATE SEVERE 
23- 6 98 40.9% 24.5% 16.2% 18.4% 
7-9 82 74.5% 14.7% 3.5% 7.3% 
10 -14 41 75.7% 17.1% 2.4% 4.8% 
24-14 221 59.8% 19.4% 9.0% 11.8% 


Description of the Disease 


Course and Character.—The course is cyclic and passes through three defi- 
nite stages. Table III gives an outline of the events in the three stages. The 
disease is of relatively long duration since it passes through repeated cycles. 
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During the acute stage, it resembles an ulcerative infection and during certain 
end stages it resembles the periodontosis of the adult. However, it does not 
seem to be either a gingivitis of the Vincent’s infection type or a true 
periodontosis. 


TABLE III. STAGES IN GINGIVOSIS 


ACUTE STAGE 


ONSET VENOUS QUIESCENT STAGE 
EDEMA ENGORGEMENT BLEEDING NECROSIS RECESSION 
Noinflammation Very little No inflammation 
inflammation or bleeding 
Denudation of 
Free gingivae— Violaceous and Bleeding frank Affected area tooth 
turgid, glazed full of blood and spontane- sloughs off Gingivae hard 
and rolled ous and fibrotic 
No pockets 
Loss of tonus Pocket formation 
slight 
Epithelial débris Necrotic débris Débris disap- 
and plaques pears 


No significant changes were observed in the alveolar bone. 


Predilection.—The gingivae of the anterior deciduous teeth are first af- 
fected, the disease spreading posteriorly. The deciduous incisors are, there- 
fore, more frequently and more severely affected than the molars. The inei- 
dence is less frequent and the course of the disease is less severe in the gingivae 
of the permanent incisors and first molars. 

The process almost always begins in the central papilla and spreads later- 
ally to the gingivae of the adjacent teeth. It may begin in either the upper 
or the lower incisor area, but proceeds much more rapidly in the lower seg- 
ment so that often two cycles can be observed at once on adjacent teeth. 

Onset.—The disease begins insidiously as a low-grade edema of the inter- 
dental papilla which spreads very rapidly into the gingival collar and then 
extends more slowly into the attached gingivae. The gingiva becomes swollen 
(edematous) and the surface turgid and smooth with loss of stippling. The 
free marginal gingiva becomes rolled and begins to lose its tonus. Epithelial 
débris and plaques accumulate at the necks of the teeth. In spite of all these 
changes, the gingivae are not particularly inflamed. 

Acute Stage.—The second stage is ushered in suddenly with a venous en- 
gorgement of the affected. gingivae which bleed spontaneously and profusely. 
The gingivae are extremely painful, boggy, full of blood, and violaceous in 
color, but are not particularly inflamed. 

This stage ends after about three or four weeks with a complete necrosis 
of the affected gingivae. The necks of the teeth become covered with necrotic 
débris and plaques. 

In spite of the venous engorgement and loss of tonus, pocket formation 
is not prominent because of the necrosis and subsequent loss of the affected 
gingivae. 

During this stage, the labial (or buccal) mucosa immediately overlying 
the degenerating gingivae also becomes affected, appearing raw, denuded of 
epithelium, and ulcerating. 
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Chronic and Quiescent Stage—The necrosis and loss of the affected gin- 
givae result in a marked recession of the gingivae and denudation of the root 
of the tooth. The loss of the marginal gingivae results in a characteristic 
‘“rolled’’ and thickened appearance of the gingival border. 

The clinical impression is that the disease is of a degenerative rather than 
an inflammatory nature. 

Exacerbations and Cyclic Recurrence.—During the quiescent stage, there 
is little bleeding and no pain. In some eases the rolled border becomes fibrosed. 
This stage may last for some time but eventually an exacerbation, possibly 
associated with a systemic insult such as acute illness, occurs which involves 
a repetition of the steps above mentioned and results in further denudation 
of the root. After three or four cycles, the root is completely denuded and 
the tooth is exfoliated prematurely without any evidence of extraordinary root 
resorption and long before shedding time. 

Preliminary examination of intraoral roentgenograms reveals no peculiar 
or outstanding changes in the alveolar process. 


Associated Lesions 


The course of the disease is usually associated with characteristic lesions 
on the face which almost always begin on transitional epithelial zones (lips, 
nasolabial junction, ete.). These lesions resemble the crusting sores of im- 
petigo and appear to be related to the state of malnutrition and ill health of 
the child. 

On the basis of the clinical course, symptoms, and stained smears, the 
disease does not conform to the usual picture of a Vincent’s type of infection. 
There is no fetor ex ore nor membrane formation. The stained smear shows 
no great number of Vincent’s organisms. On the basis of its relation to the 
impetigo-like lesions on the face, it is possible that the disease might be asso- 
ciated with some type of virus infection since the physician of the team felt 
(but could not prove) that the impetigo-like lesions could be the result of a 
virus infection. 

Effects of Therapy 


Local.—Local treatments with hydrogen peroxide and/or tincture of merthi- 
olate had some palliative effect in the acute stage but did not halt the course 
of the disease (Tables IV and V). 

Systemic.—Systemie therapy with large doses of ascorbic acid, vitamins 
A and D, or riboflavin singly or in combination had no apparent clinical effect 
on the course or severity of the disease (Tables IV and V). Therapy with 
large doses of niacinamide, pyridoxine or the entire B complex of vitamins 
(as desiccated whole liver) resulted in distinct clinical improvement (Tables 
IV and V). Pantothenic acid was not tried because this material was not 
available. On the basis of its response to niacinamide, pyridoxine, and whole 
liver, it would appear that the inception or course of the disease (gingivosis) 
was based upon a primary nutritional deficiency, probably in the B complex 
of vitamins. 
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TABLE IV. DIFFERENT TYPES OF THERAPY USED IN TREATMENT OF GINGIVOSIS 


THERAPY | DOSAGE AND LENGTH OF TIME 
None Control Group—Re-examined after twenty-eight to thirty-one days = 
Local Mechanical cleansing plus applications of Tr. merthiolate and/or H,O, every 


other day for thirty-eight days 


Ascorbic acid 300 mg. per day for thirty-four days 

Vitamin A 25,000 I.U. for two days, 15,000 I.U. for twenty-one days, 50,000 I.U. for five 
days. Total of twenty-eight days 

Vitamin D 500,000 I.U. initial dose. Repeated fourteen days later. Examined seven days 
later. Total of twenty-one days 


Riboflavin 10 mg. per day for thirty days 

Thiamine 10 mg. per day for sixty-four days 
Niacinamide 60 to 100 mg. per day for twenty-one days 
Pyridoxine 60 to 80 mg. per day for twenty-eight days 
Whole liver 12 to 20 Gms. per day for twenty days 


TABLE V. Errects OF THERAPY ON GINGIVOSIS 


IMPROVEMENT 
TOTAL 

TYPE OF NUMBER OF BECAME REMAINED 

THERAPY CHILDREN WORSE THE SAME! SLIGHT MARKED 
None 28 5 (17.9%) - 18 3 2( 7.1%) 
Local 10 1 (10.0%) 4 3 2 (20.0%) 
Ascorbic acid 24 6 (25.0%) 13 3 2( 8.7%) 
Vitamin A 10 4 (40.0% ( 3 3 0 
Vitamin D 6 2 (33.3%) 2 2 0 
Riboflavin 20 4 (20.0%) 14 2 0 
Thiamine 4 0 1 1 2 (50.0%) 
Niacinamide 32 0 11 4 17 (53.0%) 
Pyridoxine 15 0 1 2 12 (80.0% ) 
While liver 13 0 3 4 6 (46.1%) 


During the experimental therapeutic testing of the effects of vitamin con- 
centrates on the gingivosis, it was noted that the impetigo-like lesions on the 
face and head which seem to be related to the gingival lesions also seemed to 
improve and often disappeared when the gingivosis improved. In many cases 
given niacinamide or pyridoxine (but not in all cases) the improvement was 
considerable, the lesions disappearing entirely within two or three weeks, while 
in children not so treated the lesions were unchanged and in many eases in- 
creased in number and extent. Pyridoxine, niacinamide, and whole liver were 
thus effective in improving the condition of the impetigo-like lesions and the 
gingivosis, while vitamin C, vitamin A, vitamin D, and riboflavin failed to 
have any significant effects upon either condition. 

Physical conditions that could not be altered permitted the treatment of 
a relatively small number of cases (Table V) over a relatively short period of 
therapeutic trials (twenty-one to sixty-four days) (Table IV). A more thor- 
ough analysis and therapeutic testing of the condition is highly desirable and 
necessary before final conclusions can be made. 


DISCUSSION 


Comparison With Other Gingival Diseases in Children.—Diseases of the 
periodontal tissues have been, in general, classified as being inflammatory 
(gingivitis, periodontitis) or degenerative (periodontosis) in nature. Both are 
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commonly seen in middle age. When gingival disease has been occasionally 
described in children, it has been, almost always, of an inflammatory type, 
usually infectious in nature. 

Two gingival conditions have been reported as characteristic of childhood : 
acute herpetic gingivostomatitis (Black, 1938, 1942; Ziskin and Holden, 1943) 
and scorbutie gingivitis (particularly in infants). Vincent’s infection, on the 
other hand, is rare in the young. 

The gingival disease described in this paper resembles in many respects 
the condition described by Ziskin (1943) and Black (1938, 1942) as acute 
herpetic gingivostomatitis. There are, however, a number of differences that 
clearly delineate the two conditions. (See Table VI for details.) 


TABLE VI, DIFFERENTIAL DIAGNOSIS BETWEEN AcUTE HERPETIC GINGIVOSTOMATITIS 
AND GINGIVOSIS 


ACUTE HERPETIC GINGIVOSTOMATITIS } GINGIVOSIS 


Differences 


Marked inflammation (deep red marginal line Very little 
or band) 


Oral fetor None 

Fever (101° F.) and malaise None 

Enlargement of regional lymph nodes None 

Vesicles and ulcers over entire mouth None 

50 per cent contagious ? 

Associated with herpetic lesions inand around Associated with impetigo-like lesions on tran- 
the mouth sitional epithelium on face and head 

Coincidental with upper respiratory infection No U.R.I. present 

Recurrence rare; immunity factor present Course is cyclic; no immunity 

Can and does occur in adults Not seen in adults 

Occurs in fall and winter Less frequent in cold weather 

Present in both clinic and private patients Not seen outside institutions 

Primary infective agent is the herpes virus Primarily nutritional in origin 

Does not respond to nutritional therapy Virus may be secondary infective agent 

Vitamin B of questionable value Responds dramatically to niacinamide and 


pyridoxine therapy 
Similarities 
1, Age incidence—young children 2 to 12 years 
2. More common in institutionalized children 
3. Onset, insidious 
4. Course is acute and self-limiting 
5. Mildly contagious (?) 
6. Very few Vincent’s organisms present on stained smear 
7. Begins on gingival of anterior teeth 
8. Swelling and bleeding of the gums 


This type of gingivosis is obviously not a scorbutie gingivitis although 
there are many points of similarity. The failure to respond to ascorbic acid 
therapy is presumptive evidence of a nonscorbutic basis. 

On the other hand, King et al. (1944) described ‘‘papillary’’ lesions in 
Gibraltar evacuee children which seem to be a milder form of the gingival 
condition we observed in Naples. (See Table VII for details.) 

Friel (1922) also studied the effects of a wartime diet on the teeth and 
jaws of the children in Vienna, Austria, immediately after the first World War. 
He coneluded that gingivitis was very common, especially in rachitie children 
and, while he made no detailed study of gingival lesions, he gives the follow- 
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TABLE VII. COMPARISON AND CONTRAST BETWEEN THE ‘‘ PAPILLARY’’ LESIONS IN 
GIBRALTAR CHILDREN AND GINGIVOSIS 


‘*PAPILLARY’’ LESIONS IN GIBRALTAR 
EVACUEE CHILDREN 


GINGIVOSIS IN MALNOURISHED 
NEAPOLITAN CHILDREN 


Comparison 


Glazed reddish swelling of interdental papil- 
la, progressing to ‘‘blunting’’ 
Course: 
First stage—hyperemia with suggestions of 
sponginess 
Second stage—gingival retraction; rolled 
appearance in some cases; congestion 
with tendency to bleed easily 
Third stage—ulceration 
Occasionally some ulceration of buccal mucosa 
Incisors most commonly affected, but fre- 
quently all teeth are affected 
Little or no fetor or pain 
Improves after systemic therapy with nico- 
tinic acid or yeast 


Begins in interdental papilla which becomes 
turgid, glazed, and rolled (blunted) 


(Same) 


Edema 

Venous engorgement 
Bleeding 

Necrosis and recession 
(Same) 

(Same) 


(Same) 
Improves after systemic therapy with niacin, 
pyridoxine or liver 


Contrast 


Younger children appear to suffer less from 
the condition than those over 8 
Denudation present; no exfoliation reported 


Younger children suffer more than those over 


Denudation of root and exfoliation of teeth 


ing description (pages 547-548) which leads us to believe that he may have 
observed a similar type of gingival disease in the children of Vienna after 
World War I that we observed in the children of Naples after World War II: 

‘‘The children of the hospital who had very bad rickets had frequently 
very unhealthy gums. Not only a marginal gingivitis but the whole gum 
was inflamed.”’ 

‘*Where the deciduous teeth were falling out prematurely, the teeth were 
greatly stripped, i.e., recession of the gum, and a large amount of the root 
was not absorbed. There seemed to be no very great discharge from the gums, 
but what there was, was of serous form. Many cases were seen where only 
four or six deciduous molars were left standing.’’ 


SUMMARY AND CONCLUSIONS 


1. A severe degenerative form of gingival disease is described which oe- 
curred in 40 per cent of 221 malnourished institutionalized children residing 
in postwar Naples (1945). 

2. Systemic therapy with niacinamide, pyridoxine or desiccated whole liver 
resulted in clinical improvement. 

3. The disease appeared to be related to impetigo-like lesions on the skin 
of the face. 

4. The disease does not appear to be a form of a Vincent’s type of infec- 
tion, periodontosis, scorbutie gingivitis, or acute herpetic gingivostomatitis. 

5. The disease seems to be similar to that described by King, et al., in 
Gibraltar evacuee children in 1944 and by Friel in Vienna children in 1922. 

6. The term gingivosis is proposed to designate this condition since the 
evidence points to a degenerative and systemic background of the disease 
rather than to an inflammatory and local condition. 
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Announcement 


Beginning with the coming year, the Orthodontics section and the Oral 
Surgery section will be separated and published as individual journals. The 
title of the new journal replacing the Oral Surgery section will be: 


The Journal of Oral Surgery, Oral Medicine, and Oral Pathology 


This separation has been made necessary because of the demand for a 
good monthly journal by those who practice oral surgery and oral medicine, 
and because of the abundance of papers available for publication, making it 
necessary to enlarge the number of pages devoted to material of interest to our 
profession. 

A more detailed statement of the revision of the editorial board and the 
policies of the JOURNAL will be found in the January issue. 
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MAXILLARY SINUS DISEASE OF DENTAL ORIGIN 
THomas J. Cook, D.D.S., MIAmi, FLA. 


HE maxillary sinus is located in the body of the maxilla, and is bounded 

above by the floor of the orbit, while the floor is alveolar wall has the 
nasal, infratemporal, and facial walls. 

‘‘The degree of pneumatization of the alveolar process of the maxillary 
sinus determines the relationship of the teeth to the sinus floor. As a rule, 
the three molars and the second premolar bear a direct relationship, and when 
the sinus is small, especially in the anterosuperior diagonal, the second and 
third molars are the only teeth related to the sinus floor. Commonly, the roots 
of the teeth in question push the mucous membrane of the sinus into hillock- 
like elevations. 

‘*Diseased teeth appear to be a potent cause of maxillary sinus infec- 
tion, some observers placing the incidence as high as sixty per cent, others at 
less than twenty per cent.’” 

‘‘The intimate anatomic relationship of the upper molar teeth and the 
antrum is evident to the dentist. On the extraction of these teeth, a direct 
communication with the maxillary sinus is often found.’” 

Berke reported twenty cases. In this series the first sympton was an 
oral one, and the dentist was first consulted. The patient usually complains 
of a dull but sometimes acute pain about the molar and premolar teeth of 
the affected side . . . described as a constant toothache or neuralgia. 

Austin and Hempstead’ report that many perforations of the sinus occur in 
the course of removal of the molar and premolar teeth. In the large percentage 
of cases, these perforations are not recognized by the operator. They close 
spontaneously, and there is no evidence of the perforation in the dental 
roentgenogram after healing. 

Infection of the maxillary sinus, secondary to dental infection, responds 
quickly to treatment and pain is not always associated with the maxillary 
sinus infection. A sinus that is infected from a dental condition, as evidenced 
by the foul odor, is spoken of as ‘‘tooth antrum.’’ 

Dental infection is often related to infection of the maxillary sinus. 
Hempstead* has reported a series of 385 cases of chronic suppurative infec- 
tion of the maxillary sinus, in 22.5 per cent of which there was a definite 
history that the condition was due to the presence of infected teeth or their 
extraction, and there was a persistent fistula through the alveolar process in 


sixty-three cases. 
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Fig. 1.—A, B, C, D, E, Roentgen examination demonstrating evidence of dental infection at 
the apices of premolar and molar teeth in close proximity to the maxillary sinus. 
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Fig. 2.—A, B, C, D, EB, Roentgen examination demonstrates teeth with periodontal involvement 
in close proximity to the maxillary sinus. 
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Blair and Ivy® point out that the apices of the roots of the molar and 
second premolar teeth are usually in close relation with the floor, and in some 
cases the apices rise above the floor, covered only by the mucous membrane. 
and the dental periosteum. They feel that the antrum may be infected directly 
from a root canal but that more often the infection is secondary to an alveolar 
abscess. 

Padgett® says that probably 15 to 25 per cent of the subacute and chronic 
types of maxillary sinusitis are caused by inflammation at the apex of the 
adjacent teeth. 

Dentoperiosteal cysts, whose occurrence, Blair and Ivy’ stated, is almost 
always a sequel to chronic inflammation about the apex of a tooth as a result 
of infection following death of the dental pulp. In the maxilla, this type of 
cyst may occupy a large part of the space of the maxillary sinus. As these 
cysts enlarge, the surrounding bone becomes resorbed and thinned out. 

A dentigerous cyst according to Thoma?’ is formed ‘‘when the tooth has 
already developed. It forms in part of the enamel organ overlying the oc- 
clusal surface when amelogenesis is completed and where the epithelial cells 
are undergoing retrograde changes.”’ 

In the two cases reported, the E.N.T. consultant, Major Philip Marden, 
was the surgeon, assisted by the author. 


CASE REPORTS 
Case I 
Infection of Maxillary Sinus Following Injury and Removal of a Tooth 


A man, aged 22, was admitted to the hospital with swelling of the cheek and palate. 

Previous History.—Two years ago, the patient was struck on the left cheek by his 
brother. Following this, his cheek became swollen. A local dentist extracted an upper 
left molar tooth and released considerable pus. . This relieved the swelling. It came back 
in two weeks, however, and he went to a physician, who lanced the roof of his mouth and 
lanced along the mucobuccal fold. Considerable pus was released, and the swelling dis- 


Fig. 3.—Case 1. A, There is swelling of the left cheek. B, Swelling on the left side of the 
palate as demonstrated on cast. 


| 
te 


Maxillary Sinus Disease of Dental Origin 


Fig. 4.—-Case 1. C, Cyst of maxilla demonstrated on occlusal film. D, filling defect in the left 
antrum which is outlined by lipiodol injection. 
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appeared. Since then, he said, pus comes out of his nose. If his face begins to swell and 
pus comes out of his nose, it gives immediate relief. 

The patient was admitted to a hospital in November, 1943, because pus was coming 
out of his nose. He was given two white pills every three hours for five days, and was 
discharged on the seventh day. He said that pus was draining from his nose at the time 
of discharge. 

The patient was admitted to a hospital again on December 17, 1944. 

Clinical Findings—His left cheek was swoilen, and there was swelling on the left side 
of hard palate. 

X-ray Report——Marked mucous membrane thickening of the left antrum. This looks 
like an acute inflammatory process. 

X-ray Report (With Lipiodol).—There is a filling defect in the left antrum, out- 
lined by lipiodol, and which looks like a large cystic lesion. 

Operation Findings and Technique.—Caldwell-Luc, Curettage of Cyst. Incision along 
gingivolabial fold from midline to second molar, left maxilla. Periosteum incised and 
elevated. A dehiscence in the anterior wall of the antrum, 1 cm. in diameter, was found. 
Remainder of anterior autral wall was removed. An ‘‘inflammatory cyst lining’’ was found. 
Cyst contained sanguinous fluid plus large pieces of grayish white caseous material re- 
sembling putty. The cavity extended under the floor of the nose, which was raised across 
the midline about 1 cm. Backward it extended the full length of the hard palate. The 
hard palate was depressed but intact. Almost no bone was present in left inferior nasal 
meatus. The lateral nasal wall had been pushed inward and upward by the cyst. No 
opening between cyst and socket of extracted molar could be found. Dissection and curet- 
tage were done, removing as much of the cyst wall as possible. Several bits of this 
cyst wall were sent to the laboratory. A large window was made between the cavity 
in the antrum and the nose. The antrum was packed with iodoform gauze. The oral 
wound was closed with interrupted plain catgut sutures. 

Iaboratory Report.—Nothing in the section identifies this as a cyst wall. It is a 
mucous membrane lined by columnar epithelium showing a tendency to pile up. The 
submucosa is a dense, fibrous tissue, very heavily infiltrated by polys, some lymphocytes, 
and many plasma cells. New vessel formation of granulation tissue type is seen in some 
subsurface areas. 

Diagnosis.—Mucous membrane: Chronic inflammation. 


Case II 
Dentigerous Cyst of Maxillary Sinus 


A man, aged 32, was admitted to the hospital complaining of pain in the right 
maxilla. 

Previous History.—The teeth on the right side of the maxilla have been sensitive, ‘‘a 
pressurelike feeling,’’ for some time. Repeated dental films were negative. 

Findings.—The maxillary right third molar was missing, but the patient had never 
had a tooth removed. Dental x-rays were negative. 

X-ray Report.—There appears to be a large cystic area in the right maxillary sinus 
which contains a tooth. 

X-ray Report After Lipiodol Injection—The previous report confirmed, the cyst with 
the tooth occupies most of the antrum. 

Treatment.—Caldwell-Luc operation. 

Caldwell-Luc Operation.—Incision was made along the gingivolabial fold from the 
midline posterior to the third molar region. The anterior wall of the left maxillary sinus 
was removed. A cyst lining, which was removed and found to contain a molar tooth, was 
found within the sinus. A window was made into the nose. The antrum was packed with 
iodoform gauze. The oral wound was closed with catgut sutures. 

Laboratory Report.—Gross Description: A flattened pyramidal cystic mass with 4 
thick, membranous and fibrous wall. At one end is an irregular protuberance roughly 
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Fig. 5.—Case 2. A, X-ray report indicated a large cystic area, containing a‘tooth, in 
the right antrum. B, X-ray report after lipiodol injection revealed that the cyst with the tooth 
occupied most of the antrum. 
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moulded as by a tooth within. The sac is lined by a thin white membrane. It is empty 
at this time, but is said to have contained an imbedded tooth. 

Microscopic Description.—A thin, densely fibrous membrane is lined by ctratified 
squamous epithelium, without glandular elements beneath. There is a diffuse and moderately 
heavy infiltration of the subepithelial tissue by lymphocytes, plasma celis and a few polys, 
Discussion.—The picture is compatible with that of paradental epithelial (dentigerous) 

The gross findings of a tooth within the cyst, and its location, establish the diagnosis, 


cyst. 
Final Diagnosis.—Paradental epithelial cyst (dentigerous cyst). 
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Fig. 6.—Case 2. C, The cyst wall which was removed and the tooth which was within the cyst. 
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THE ‘‘BOW-BACK’’ OPERATION FOR THE RELIEF OF 
PROGNATHISM 


J. A. Pertit, M.S., M.D.,* anp C. H. Watratu, D.M.D.,t PorTLAND, ORE. 


HE ‘‘bow-back’’ operation was originated during the study and considera- 
tion of an unusual case of unilateral prognathism which showed the follow- 
ing features: 


1. The angle of the mandible on the left side was normal, while the angle 
on the right side was markedly obtuse. 

2. The chin, which protruded slightly, was deflected to the left side. 

3. The malocclusion of the anterior teeth consisted mainly of a mal- 
alignment whereby the lower right lateral incisor occluded with the medial 
incisor of the upper jaw. 

4. The lower left posterior teeth, instead of being in direct contact with 
the upper teeth, protruded laterally. 

5. The teeth of the upper and lower jaws were normal as to number 
and placement. 

6. The two halves of the body of the mandible were equal in length between 
the angle and the symphysis. 


These findings clearly demonstrated the fact that the obtuseness of the 
angle on the one side was the cause of the malocclusion and misplacement. 
With these observations in mind, the thought occurred to us that by put- 
ting an extra joint in the neck of the condyle permitting a ‘‘bow-back,’’ 
this deforming obtuseness would be compensated for. 

In doing this first operation, we carried out the technique of cutting 
through the neck of the condyle and placing therein a piece of reflected temporai 
fascia, precisely as had been done many times by us for the relief of ankylosis. 
As a result, this procedure produced a very satisfactory result, and, at the 
present time, sixteen years following the operation, we find it has stood the 
test of time. (Figs. 1 to 4.) 

During these sixteen years, the patient has had no discomfort, no in- 
stability, no impairment of the function of mastication, and no disturbance 
in opening the mouth to its full extent, nor in forceful mastication. The skin 
incision below the hairline, being in the natural fold of the skin, has become 
invisible. 


Presented before the Washington State Dental Society, May, 1947, and the Oregon State 
Dental Society, June, 1947. 

*Professor of Principles of Surgery, University of Oregon Dental School. 

tInstructor of Orthodontics and Dental Anatomy, University of Oregon Dental School. 
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Shortly after this first operation, we performed another upon a typical 
case of bilateral prognathism, showing five-eights inch of medial malocclusion, 
the typical protruding chin with obtuse angles on both sides of the jaw. The 
patient stated that the condition ‘‘made it impossible to bite a pencil’’ be- 
cause it would be thrown upward into a perpendicular position. The result 
of the operation was excellent, the patient stated that he was able to ‘“‘bite 
a thread,’’ and during the last war stood his Naval examination test. The 
patient was operated upon fifteen years ago, and the result has remained good. 
(Figs. 5 and 6.) 


Fig. 1. Fig. 2. 


Fig. 1.—Unilateral prognathism case (obtuse on one side only), illustrating the lateral 
malocclusion of the teeth and lateral deviation of the chin (before operation). 
Fig. 2.—Case shown in Fig. 1, after operation. 


Fig. 3. Fig. 4. 


Figs. 3 and 4.—Same case as Figs. 1 and 2, showing malocclusion of the teeth (before and 
after operation). 


During the succeeding years, we have operated upon eight other bilateral 
cases, obtaining equally good results in all. 

Operative Techmque.—The operation may be performed under a com- 
bination of maxillary and mandibular block, supplemented by infiltration 
anesthesia, the patient being previously prepared with some _ barbiturate. 
Local anesthesia has been found adequate in adult patients and it eliminates 
postoperative vomiting. 
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The operative technique employed in all of these cases was that used 
for the correction of mandibular ankylosis. The incision was made close to the 
external auditory meatus, extending directly upward to the center of the 
temporal fossa, curving forward and coming down to, but not over, the 
middle of the zygoma (Fig. 7). The dissection of the flap is then carried 
down to the temporal fascia, passing over the zygoma posteriorly. Passing 
over the inferior border of the zygoma, we keep deep posteriorly to the gland 
to bring into view the neck of the condyle. Deep retractors are inserted which 
pull the parotid gland forward and downward, thus avoiding any trauma to 
the branch of the facial nerve which supplies the orbicularis oculi muscle. 


Fig. 5. 


Fig. 6. 


Figs. 5 and 6.—Typical five-eighths-inch malocclusion of a bilateral prognathism case. 


Inasmuch as the internal maxillary artery lies immediately beneath the 
bone at this point, we have thought it safer to cut the neck with a chisel just 
below the head and inside a part of the capsular ligament (Fig. 8). When this 
cut is made, we have always found that the mandible could easily be moved 
backward to permit the teeth to be placed into normal occlusion. They are 
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Fig. 7.—The incision is approximately over the zygoma, the branch of the facial nerve to 
oe a grin oculi being below. ‘The only scar beyond the hairline lies in a skin fold in front 
of the ear. 


DISSECTED NECK 


INTERPOSED 
FASCIA 


Fig. 8.—The fascia flap grows firmly and quickly to the roughened bone ends, making 
a cushion that permits a sufficient “bow back” for the resumption of a normal occlusion. Dur- 
ing the healing process this flap may be lost by pressure necrosis, if there is no protection by 4 
fulcrum placed between the posterior teeth. 
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held in the new position by means of wires placed over the previously applied 
arch bars (Fig. 9). The establishment of a permanent false joint depends 
upon the insertion of a piece of temporal fascia into the artificial fracture. 
The flap of fascia, after being loosened is turned down and is fastened with 
two lateral stitches to hold it between the two bone ends. (Figs. 10 and 11). 
We have always made a practice of attaching, prior to the operation, a fulerum 
between the posterior molar teeth (about one-eight inch thick) to avoid any 
pressure necrosis of this flap. 


Fig. 9.—Prior to the operation, the arches and bands are placed to be in readiness for imme- 
mediate wiring. 

It is essential to maintain the teeth fixed in proper occlusion. The healing 
process will consume about three weeks if fascia is interposed it will be longer 
if bone union is sought, because the healing of bone-to-bone requires a much 
longer time than a healing of the fascia to the severed bone ends. We feel 
that bone union is not required, since an extra ‘‘universal joint’’ answers the 
purpose as well, without causing any discomfort. It is our belief that inter- 
dental fixation, without causing damage to the teeth and without producing 
discomfort, can be carried out only if an experienced orthodontist constructs 
and attaches the areh bars previously. Even with this proper fixation 
there remains always the chance of displacement of the proximal fragment 
caused by the spastic contractions of the external pterygoid muscle. We feel 
that this must be prevented by adequate sedation, especially during the first 
seven to ten days. One of us observed, during the early days of the treatment 
of fractures of long bones, such as the femur, that by traction he was able 
to accomplish the same purpose with one-third of the weight pull, when ade- 
quate sedation was given during the early part of the healing process. In 
other words, small doses of morphine for a few days, then codeine, and then 
barbiturates should be prescribed. 

The pressure exerted by the pull of the muscles of mastication on the 
interposed fascia may result in pressure necrosis of the fascial flap. We 
recommend, therefore, the interposition of a fulerum of about one-eighth 
inch thickness, between the posterior molars, during the healing process. 
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Fig. 10. 


Fig. 11. 


Figs. 10 and 11.—The separation of the cut through the neck of the condyle is pulled 
downward by a retractor, as the fascia flap (Fig. 10) is tucked in and fastened in place by 
an anterior and posterior suture (Fig. 11). 
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CONCLUSION 


We feel that there are less hazards to our ‘‘bow-back’’ operation than 
are encountered when cutting through the ramus with a Gigli saw, both as to 
technique and damage to the circulation and innervation of the teeth. We 
also feel that this argument applies to taking a section out of the body of the 
mandible along with a tooth. In addition, the last-named operation does not 
restore occlusion behind the area where the section has been removed. 

The operative technique is relatively simple. The main hazard is injury to 
the branch of the facial nerve supplying the orbicularis oculi, which can be 
avoided by care in working above and behind the parotid gland, holding it for- 
ward and downward with a deep retractor. There is also some hazard of 
damage to the internal maxillary artery passing behind this part of the man- 
dible. By the use of a chisel we believe this can be obviated, and at the same 
time about one-eighth inch can be cut away for the new ‘‘bow-back’’ joint. 

We advocate an operation for prognathism only in such eases that are 
beyond orthodontic correction, and, also, not until the mandibular growth 
and development have been fully attained. 


610 S.W. ALDER STREET 
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FUNDAMENTALS OF NUTRITION FOR PHYSICIANS AND DENTISTS 
N. Puitie Norman, M.D.,* New York, N. Y. 


RAL health is related to general health. They are interlocking biologie 

directorates. This statement will not be questioned today by the intelligent 
physician or dentist. Although the dental profession is still preoccupied with 
repair techniques, it is now going through a process of mental-repair-adjust- 
ment with respect to nutrition and dietotherapy which the medical profession 
has been and still is tardily going through. 

It is to the credit of dentistry, a subordinate medical specialty, that it has 
produced a crop of outstanding oral specialists such as the periodonists who are 
concerned with nutritional research. Today we can place them alongside the 
physicians and others who condemn the past neglect, or commend the construe- 
tive contributions to the knowledge of applied nutrition in relation to general 
and oral health. 

The recent studies of Weston A. Price, Harold Hawkins, Perey Howe, Mel- 
vin Page, and a host of others in dentistry have broadened the conceptual 
scope of publie health and oral medicine for the benefit of community health. 

Dentists must, however, do more to spread the knowledge and apply it, so 
that ultimately the dietary road may lead to positive prevention of oral and 
dental diseases. 

This appeal had been made in the past by members of the dental profes- 
sion. As a physician who has for many years admired the pioneering spirit of 
dentistry as a scientific profession, I can readily appreciate the need for an 
exact definitive perspective. The medical profession as a group is preoccupied 
with the profit potentialities of miracle drugs. If they knew as much about 
health as they do about illness, they could serve the public more constructively. 

Dr. Dorothea F. Radusch expressed the rationale of nutrition in dental 
health admirably : 


‘*Dietary factors can influence the health and disease of the dental tissues, but the 
present status of knowledge is such that, for the most part answers cannot be given as 
to specific dental application. Nutritional factors of importance to general health have 
a bearing on dental health also. Nutritionists recognize that deficiencies in dietary 


essentials occur commonly.’’! 


I believe, therefore, that we should constantly return to a study of nutri- 
tion fundamentals in order to go ahead with the hope that ultimately we will 


reach our goal. 
On the other hand, we should realize that public health is no longer a 


matter of federal, state, and municipal appropriations of huge sums of money 
*Consultant Nutritionist, Departments of Health and Hospitals of the City of New York. 
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for therapeutic facilities available to everyone. Health can be purchased in a 
well-organized food culture—it cannot be purchased as a commodity in hos- 
pitals, clinics, or custodial institutions. In the last analysis, physicians, hos- 
pitals, and other medical service institutions are in the business of treating 
sickness. Until we overcome our distorted therapeutic habituations and cease to 
think in terms of remedial measures for sick people, our health programs 
shall be farcical. 

For centuries, physicians have been breathing the miasmic odor of biologic 
decay in the dismal swamp of pathology. We are more proficient in the detec- 
tion of biologie decay than we are in the recognition of biologie health. In 
other words, we are like the institutional psychiatrist who rarely contacts a nor- 
mal person and, when he does, he at once attempts to distort normality into 
abnormality. When we emancipate our minds from the therapeutic aspects of 
pathology, enlarge our etiological horizon beyond the boundaries of Pasteurian 
pastures populated with microorganisms, which we have blamed for most of 
mankind’s miseries, and become concerned with where good or bad food and 
animals are grown, then we shall begin to realize that Nature has provided us 
with an ecologic pattern that is self-sufficient for the survival of all species. 

As medical and dental therapists, our concern should be directed toward 
the prevention of physiobiologiec wreckage which is largely the end result of im- 
proper nutrition and improvident living. Man’s health depends more upon 
healthy soils, plants, and animals than upon miracle drugs and ‘‘ Fountain of 
Youth’’ serums. Fertile soils, healthy plants, and healthy animals constitute 
our most potent therapeutic apparatus for the maintenance of health and the 
prevention of most diseases afflicting the human organism. This is a fact which 
most physicians, dentists, and scientists have been tardy to appreciate or recog- 
nize. It is to emphasize the need for a broad understanding of nutrition that 
attention is directed toward the relationships of soil, food, and health. 

Nutritionists and soil chemists agree that proper nutrition and the role 
that it plays in the maintenance of good health involves twelve factors: 


The ecologic equilibrium of the fauna and flora of the soil.’ 

Fertility of the soil. 

The vigor of the germ plasm of the seed. 

Climatic factors—temperature, moisture, and sunshine. 

The proper culture of the flora and fauna which supply man with food. 
The harvesting and storage of food. 

The handling of food during transportation and distribution. 

. The methods of processing through which food has gone—milling, can- 
ning, brining, salting, dehydration, freezing, sun-drying, curing and smoking, 
sulfuring, dyeing, ete. 

9. The intelligent selection of food at the market. 

10. The proper preparation of food either for immediate consumption in 
the raw state or for cooking. 

11. Proper methods of cooking different kinds of food. 

12. The proper care of left-over food to be used at subsequent meals. 
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It is the consensus among foremost thinkers that we must revise, reimple- 
ment, and frequently reverse the direction of trends in our politics, husbandries, 
economy, and food culture. Since the problem of nutrition encompasses the 
wheel of life, then a revolution in nutrition could and wili profoundly influence 
every aspect of our way of life. 

Before we start this overdue revolution in nutrition, let us examine briefly 
what has occurred in one sector of our food culture to make this revolution 
desirable. 


As you all know, the pioneers were not interested in the maintenance of 
soil fertility or the conservation of their soils. The customary procedure was to 
move into a section where Nature’s wheel of life had been turning undisturbed 
for centuries, destroy forests wantonly, grow as many successive crops as pos- 
sible before the soil became exhausted of its natural fertility, kill or trap game 
for the sport of it, and then to construct a flatboat and float downstream to 
settle and rape another fertile section of land. To a great degree, this profligate 
behavior was responsible for the western expansion of the pioneers. After the 
pioneer period, the signal success of intelligent agricultural practices in the very 
deep South was noted and people gradually became rooted to the ground upon 
which they were born. A gradual transition in farming methods took place 
due to an increased demand for livestock and farm products, to insufficient and 
inefficient man power, and to the necessity for maintaining the productivity of 
the soil. In response to the urgency of these factors, scientific and inventive 
minds began to develop technologic methods and machines which, within the 
past seventy-five years, with the aid of the profit incentive and the help of a 
poorly disciplined embryonic advertising business, have succeeded in changing 
our food culture and economy. 

Let us examine these changes and ask ourselves whether these practices 
have been beneficial or harmful. 

Grain and cereals are our most abundant and predominant source of foods. 
In the precombine days, wheat was allowed to mature on the stalk. It was 
reaped by hand and shocked, threshed, and sun-dried to reduce the moisture 
content so that spoilage while in storage would be minimized. Today, the reap- 
ing and threshing of wheat is one operation and the moisture-laden grain is 
hauled to a storage bin where cyanogas is forced into the the bins to protect 
the grain against the ravage of rodents, weevils, and other pests, until it is 
milled between steel rollers, and bolted (literally filtered) through cloths of vari- 
ous gauges to separate the component elements of the wheat berry into five com 
mercial products. 


In 1840, one ounce of genuine unspoiled whole wheat bread made of whole 
stoneground wheat (not flour) contained thirty units of vitamin B,. One hun- 
dred years later, one ounce of white bread contained not thirty, but five units 
of vitamin B,. Seven hundred units of vitamin B, per day are considered neces- 
sary for the maintenance of good health. The daily consumption of whole wheat 
bread in 1840 assured 1,200 units of natural vitamin B,, while our average daily 
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intake today assures only 200 units, mostly synthetic. Besides being robbed 
of vitamin B,, the wheat berry is robbed of other known and unknown dietary 
factors—proteins, other important fractions of the vitamin B complex, vitamin 
E, and a number of essential minerals. To produce commercial white flour, the 
removal of these essential nutrient factors is considered necessary in order to 
decrease spoilage and to produce profits. White flour is sold to the bread or 
bakery industries; part of the bran finds its way to the laxative factories; part 
of the gluten is sold to the gluten bread factories for consumption by diabetics ; 
middlings are processed by the breakfast food and cereal factories to give the 
gullible their quota of morning ‘‘pep’’; part of the wheat germ and the wheat 
germ oil finds its way to the drug factories to be processed for pharmaceutical 
distribution where childless couples are urged to purchase it to restore their 
sex fertility—and most of this would be unnecessary if we ate foods as produced 
by Nature. What is left of the wheat berry is sold for livestock food. Other 
grains and cereals, including polished rice, are subjected to similar processing. 

The consumers of bread and bakery products made from the bolted 
flours of grains and cereals have been assured that they need not worry 
because the wise food chemists have ‘‘enriched’’ these nonnutritious flours 
with a few synthetic vitamius and inorganic minerals. This assurance, in 
the form of widespread propaganda, is made in the face of contradictory 
evidence adduced by investigators having no direct or indirect vested interest 
in the manufacture or sale of synthetic vitamins or inorganic minerals. 


Briefly summarized the steel roller mill, mono-crop agriculture, failure 
to conserve the soil or replenish it with humus, the combine, cyanogas treat- 
ment, separation of grains and cereals into several fractions which are used 
and sold separately, the centralization of the milling industry in certain 
sections, the development of the baking industry, ete., have dangerously 
altered our food economy and culture with respect to breadstuffs. Sadly 
enough, instead of the consumer receiving nutritious bread products at a 
cheaper price, he buys a starch product of dubious and unproved nutritive 
value which has to be enriched before it is considered fit to eat, and pays an 
exorbitant price for it. 

As previously stated, twelve factors are involved between the field and 
the table to determine whether or not our nutrition shall be adequate or in- 
adequate. Food should be judged on a quality rather than a quantity basis. 
Unfortunately, few standards exist for informing the consumer as to the 
quality of the food produced. In view of the fact that the quality of our 
food involves so many factors, mostly disadvantageous ones, legislation is 
in order to enforce proper labeling and grading of all foods sold to the 
consumer. Date labels are greatly needed for all tinned and packaged food. 
We as physicians and dentists should become active participants in urging 
the framing of a pure food and drug act which would be a positive agency in 
protecting the consumer. Also, we should become interested in such vital 
problems as soil and water conservation in fertility replenishment of soils with 
humus and fertilizer material processed from urban garbage, street sweepings 
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and sewage, and in the climatie factors which so largely determine the biologie 
quality of our food supply. 

The excellent work being done in England by Sir Albert Howard, Sir 
Robert MeCarrison, and the Pawel Doctors of the County of Cheshire, and in 
this country by agricultural experiment stations in practically every state of 
the Union under the direction of Professor L. A. Maynard and associates, 
Cornell University, Ithaca, New York, and by Professors W. A. Albrecht 
and Samuel Brody, University of Missouri, Columbia, Missouri, has estab- 
lished a one-to-one correlation between healthy soils and healthy plants and 
of both to healthy animals and human beings. 

Since the beginning of time, mankind has been bedeviled by the problem 
of an adequate food supply. This uncertainty of his food supply was caused 
largely by unpredictable events over which he had no control. The process 
which we now know as civilization possibly resulted more from man’s un- 
remitting effort to secure for himself an adequate food supply than from 
any other single factor. 

The part played by food in the maintenance of good health and in the 
prevention of epidemic plagues has Jong been known to the public. Those of 
us acquainted with the history of the development of the science of nutrition 
are at a loss to explain why it has taken so long for physicians to establish 
an ‘‘eye’’ to ‘‘eye’’ correlation between the relation of food to the health of 
animal and man. In the past, in isolated instances only did physicians drop 
their medicine bags long enough to question the relation of faulty or deficient 
food to the physical ailments that they were treating. 
numerous positive findings of nutritional research, the rank and file of physi- 
cians and dentists ignore the enormous therapeutic potential which is inherent 
in foods of good biologie value. 

What food processing is doing to our national health was shown recently 
by a large-scale experiment. At the beginning of World War II someone 
in the Surgeon General’s Office, probably unfamiliar with the physical mani- 
festations of malnutrition, drew up a list of physical specifications for use 
by draft examiners. The rejection rate of the first two million selectees 
soared to a startling figure and a lower standard of physical fitness was 
formulated. Even so, draft rejection rates in World War II were approxi- 
mately 14 per cent higher than those of World War I. These are cold figures 
that demand an answer and action from us as guardians of the nations’ health. 
I do not think that this unfitness of our youth can be ascribed to a more 
universally potent factor than the increased consumption of highly processed 
foods which spiraled upward between 1918 and 1941.* 


All of you reeall, I am sure, the economic debacle whieh occurred shortly 
after World War I, and the familiar bread lines, PWA projects, food stamps, 
and other agencies of expediency which were resorted to in an effort to fore- 
stall widespread famine in this land of plenty. However, our food culture 
by this time had been so critically disturbed by the food industry, chiefly by 
the milling, baking, pie and cake making units, and by the sugar, candy, and 
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sweet beverage manufacturers, that, literally, we fed the thousands of people 
on relief with cake and candy. 

Paralleling this rise in malnutrition, of which most physicians were 
unfamiliar, we have seen a concerted drive for more hospitals, clinies, custodial 
institutions, and for universial distribution of free medical care. These drives 
are masqueraded under the guise of health-promoting programs. 

What are the factors responsible for this deplorable change in our food 
culture? The undermining of our national health began with the pioneers’ 
practice of acquiring land, exhausting it, and then abandoning it to the 
forces of erosion. Later came the McCormick reaper, the steel roller mill, 
and other processing ‘innovations which were to become the foundation 
for the many corporate units of the food industry. This centralization of 
the food industry, plus mass production, licked the small food merchant who 
had been selling locally produced, less-processed foods than those now sold 
by grocers. The medical and dental professions failed to oppose the whole- 
sale adulteration of our food supply, thereby allowing the insidious extension 
into our food culture of processed foods whose nutritional value was never 
questioned, until after the damage was done. 

Conditioned food habits based upon biologically irrelevant traditions, 
prejudices, fashions, prestige symbolisms, and advertising slogans or programs 


unfortunately govern most of us in our choice of food.® 
How can the medical, dental, and allied professions become effective in 


combating the serious effects of malnutrition on public health? 

1. We should interest ourselves in the soil, its fertility, its replenishment 
and conservation. 

2. We should concern ourselves with the problem of water conservation. 

3. We should educate our patients to insist upon buying natural foods 
rich in nutritive essentials, and to refuse to buy highly processed food ecom- 
modities low in nutritive content. As practitioners of health service we could 
be instrumental in promoting an effective consumer boycott of those foods that 
are inimical to general and oral health. 
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EXODONTIA AND MINOR ORAL SURGERY 
WELLs A. DANIELS, D.M.D., SPRINGFIELD, MAss. 


HE removal of a tooth has always been considered an unimportant opera- 

tion by the layman, and a great number of dentists and physicians. This 
attitude is due to the fact that in most cases the results are favorable. In spite 
of all that the dental profession has done to impress upon its patients the im- 
portance of any surgical procedure in the oral cavity, this situation still exists 
in the public mind. 

The dental profession must continue to educate the public and its patients 
that the service rendered by a dentist is just as important to their general 
health as the service rendered by the medical profession. 

In the removal of teeth there is, in every case, a degree of uncertainty re- 
garding the ultimate result. If our patients are made to understand what 
takes place when teeth are removed, or other surgical procedures are carried 
out in the oral cavity, they will more easily understand why they may need 
treatment before or after the operation, as the case may be, to relieve discom- 
fort and insure a good recovery. 

The mental attitude of the patient should be kept in mind. While it is 
wise to inform the patient regarding the problem at hand, we should not un- 
necessarily alarm the patient or his relatives. The element of fear is a problem 
which must be carefully considered. For some reason or other, patients seem to 
dread operations in the oral cavity more than they do elsewhere in the body. 


We frequently encounter the apprehensive patient who is difficult to man- 
age. This may be caused by a previous experience involving either oral or gen- 
eral surgery. This situation may also be the result of mental or physical ill- 
ness, or both. We should endeavor to care for patients in such a way as to 
avoid as much shock to the nervous system as possible. Many oral operations, 
which could be successfully performed in the office under normal conditions, 
should be done in the hospital when indicated by the mental attitude of the 
patient. 

The child patient, as well as the adult does not forget an unfortunate ex- 
perience. Home training is usually an important factor in the behavior of the 
child patient. Kindness, and an endeavor to divert the child’s attention from 
the unpleasant part of the operative procedure, will usually help to overcome 
many difficult aspects of the case. If this treatment fails, then the course best 
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suited to all concerned must be followed. As a rule, the parents, or other rela- 
tives, should not be allowed in the operating room. Many times the parent is 
more difficult to manage than the child. 

We should always be very careful as to what we say or do when the pa- 
tient is one who may be classified as a dissatisfied patient or troublemaker. This 
type of patient usually berates some dentist or physician by whom he has been 
treated in the past. Do not get the idea that you are going to make a hit with 
this patient. The chances are that your name will be added to the list of un- 
desirable dentists and physicians. We should always try to protect our fellow 
practitioners in our contacts with patients and the public. 

We frequently encounter the patient who is always in a hurry. According 
to their story, they seem to have several engagements which are more important 
than what they want you to do for them. Do not be rushed into doing some- 
thing for them just to accommodate them, when there is a possibility that what- 
ever you may do may reflect upon your skill or reputation. 

Do not be disappointed if some patient does not let you perform an opera- 
tion for him that you have planned in a way which seems advisable in that par- 
ticular case. Much regret may be avoided if he goes elsewhere and tells some- 
one else how to do it. 


PREOPERATIVE CONSIDERATIONS 


There are many factors which may have an important bearing on the 
operative procedure. The physical condition, complaint, age, and the dental 
and medical history of the patient are important. It may be advisable to build 
up the resistance of the patient before the operation, or to prescribe medica- 
tion to prevent postoperative hemorrhage. A careful examination should be 
mdde to insure a correct diagnosis. We should use all the means available as 
an aid in diagnosis. 

For some reason or other, many members of our profession fail to make 
the most of one of our greatest aids in diagnosis. Unless a systematic proce- 
dure is carried out in making roentgenograms of the teeth and their associated 
structures, it is impossible to secure reliable x-ray evidence. When there is any 
doubt in our minds as to the evidence found in the roentgenogram, we should 
always make two or more pictures of the region in question. An incomplete 
X-ray examination may lead to an incorrect diagnosis. 

If the patient’s systemic condition contraindicates operative procedure, or 
whatever anesthetic which seems suited to the local condition, the family physi- 
cian should be consulted. If there is any unfavorable reaction, this consulta- 
tion will be a protection to the operator as well as an aid in gaining the confi- 
dence of the patient. The physical condition or the operation may demand 
hospitalization. We should always remember that there is a vast difference 
between the reaction of the patient and the public if the operation is performed 
in a hospital rather than a dental office, in case any serious complications arise. 

The number of teeth to be extracted at one time varies with the individual 
case, all factors being taken into consideration. When teeth are impacted, or 
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in an abnormal position, the probable results of the operation, as well as the 
indications for removal, should be considered. The general practitioner should 
not attempt certain operations in the cral cavity unless he has had sufficient 
training and experience to insure a satisfactory result. This thought should 
also be kept in mind by the dentist who limits his practice to exodontia and 
minor oral surgery. Thus, much regret will be avoided, and the dentist will 
retain the respect of his patients and his fellow practitioners. 

A eareful clinical examination of the teeth and the oral cavity should be 
made before operating, to rule out any local conditions or systemic symptoms 
which may interfere with a successful outcome. An outstanding example is 
the inflamed flap of soft tissue which we so often see associated with the lower 
third molar. Many of these flaps hide a septic pocket which is an ideal breed- 
ing ground for bacteria common to the oral cavity. While it is impossible to 
obtain sterility in the oral cavity, we should cleanse the soft tissues and the 
teeth before operating. When there are acute infections involving the soft 
tissues, treatment should be given to reduce the acute symptoms, if possible, 
prior to any operative procedure. 

The removal of teeth or other surgical procedures for patients who have 
been subjected to deep x-ray or radium therapy involving the head and neck 
may result in necrosis of the jaws. Surgical interference, involving irradiated 
bone and periosteum which have been made susceptible to infection due to loss 
of a normal blood supply and death of bone cells, may be an important factor 
in this type of necrosis. However, necrosis of the jaws and other bones of the 
body may also oceur following irradiation without surgical interference. Many 
radiologists feel that it is best to remove all remaining teeth prior to irradiation 
to eliminate possible necrosis following extraction due to the fact that the 
effects of irradiation may last for several years. In certain cases, intraoral 
x-ray therapy can be used to advantage after the teeth have been removed. 

Acute infections of the oral cavity always present a problem. There seems 
to be a difference of opinion in both the dental and the medical profession as 
to how some of these conditions should be treated. The treatment of an acute 
periodontal abscess consists in following out the surgical principles underlying 
treatment of any abscess. It is based upon drainage of the focus with the least 
possible operative trauma to the surrounding tissues. If the localization has 
not already occurred, treatment to obtain it may have to be applied. It is al- 
ways a risk to extract a tooth which is involved in an acute infection where the 
surrounding soft tissue and bone will be lacerated and traumatized. And thus 


new channels may be opened for the existing infection to enter and _ possibly 
cause a secondary infection, diffuse in character, which in turn may prove more 
serious than the primary infection. In order to obtain drainage where the in- 
fection is confined to the immediate vicinity of the apex, or the body of the 
root which is somewhat loosened and is acting as a plug to prevent drainage, it 
is sometimes advisable to remove the tooth, preferably under general anesthesia, 


or, in some eases, with the aid of block anesthesia. 
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Inflamed soft tissue over a partially erupted or an impacted third molar 
should not be incised unless there is definite fluctuation, which usually indi- 
eates localization of the infection. Incision of inflamed soft tissue during the 
onset of an acute soft tissue infection only tends to spread the primary infeec- 
tion beyond the circumscribed area of inflammation, by opening new channels 
for the causative bacteria to be carried through the protective zone formed by 
the leucocytes, which wall off the initial infection.' For the same reason, the 
unwarranted use of a curette in an acute infection may lead to a serious 
condition. 

The judicious use of penicillin and the sulfa drugs is a great aid in the 
treatment of acute and chronic infection of the oral cavity and its associated 
structures. 

The location of the infection has much to do with the outcome due to the 
fact that the bone in the mandible is more condensed and that the blood stream 


and the lymphatic circulation do not have as good a chance to overcome the 


primary infection in the mandible as in the maxilla, where the bone is more 


cancellous and the blood supply and the lymphatic circulation are richer, in 
addition to natural drainage due to gravity following incision or operation. 

The most severe and frequent infections follow extraction of the lower 
molars and premolars. This is notably true with lower third molars that are 
not completely erupted. When an acute pericoronal infection involves a lower 
third molar, it is best to reduce the acute symptoms before the tooth is removed. 
Otherwise, the soft tissue, which is more abundant at this point, will become in. 
vaded by the bacteria, and a severe postoperative condition may result. The 
frequent occurrence of this condition around erupting upper third molars 
should be treated in the same manner. Postoperative complications following 
the extraction of teeth during the acute stage of a fulminating infection are 
more apt to be diffuse infection of the soft parts than extensive necrosis of 
bone. 

Infections of the face, especially the upper half of the face, and the oral 
cavity, are frequently followed by involvement of the adjacent veins with an 
extension into the cavernous sinus which surrounds the pituitary body. The 
facial, the angular, and the ophthalmic veins do not contain valves. Therefore, 
the blood can flow from the ophthalmic vein into the angular, and then into 
the facial vein. In case this flow is reversed by any obstruction, the blood 
from the face drains into the cavernous sinus.2 There is always the possibility 
that a primary focus in these regions may be responsible for a septic condition 
of the cavernous sinus. This condition has also been caused by incision for 
drainage before localization occurs. 

The majority of cases of acute periodontal infection are the culmination 
of an infection that has been present for an undetermined period. It is only 
reasonable to assume that a disturbance of the balance between the resistance 
of the patient and the virulence of the infection has occurred, which permits 
the previously walled-off bacteria to attack the confining barriers. Such a 
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period of lowered resistance may account for the fact that in some cases the 
trauma of an extraction may not be well tolerated at this particular time. After 
treatment to reduce the acute symptoms has been instituted and the balance 
between virulence and resistance has been re-established in the patient’s favor, 
removal of the tooth is indicated.* Serious complications following conservative 
treatment are comparatively rare. 

From an analysis of 234 cases of osteomyelitis of the jaws treated and ob- 
served by V. P. Blair, J. Barret Brown, and W. G. Hamm,‘ from June, 1925, to 
March, 1934, 105 were associated with the extraction of teeth during the acute 
stage of infection; seventeen cases were associated with fractures; seventy 
cases were traced mostly to carious teeth; and the remainder from various other 
causes. There were 186 cases of osteomyelitis occurring in the mandible, and 
forty-eight cases in the maxilla. Thus, the ratio in this series of cases is about 
four in the mandible to one in the maxilla. 

When postoperative conditions are unfavorable, the operation, or method 
of opration, is often held responsible, although the condition may have been 
caused primarily by preoperative conditions beyond the control of the operator. 

The choice of anesthesia in influenced by several factors. Most general 
practitioners use local anesthesia in the majority of their extraction cases ; others 
may use a general anesthetic in some cases. The operator should use the anes- 
thetic which he thinks is best suited to the individual case. The training of 
the operator, the wishes of the patient, the age, the mental attitude, and the 
local and systemic conditions must be considered. 


OPERATIVE CONSIDERATIONS 


The removal of teeth should be accomplished with as little disturbance to 
the surrounding tissues as possible. Preoperative x-ray pictures are a 
great aid, not only in successfully removing teeth, but also in disclosing other 
conditions which may be present. The methods advocated for routine extrac- 
tion are many, just as is the case in more difficult operations, such as impac- 
tions and other surgical procedures. 

The first thing to be considered is the application of a forceps technique 
that will take into consideration the anatomic structure of the teeth, the al- 
veolar process, and the soft tissues involved. The principle of axis traction 
should always be kept in mind in forceps movements designed to remove various 
teeth. Many flap operations would not be necessary if the operator would give 
more thought and time to forceps technique. 

The rational combination of a forceps and an elevator technique will usu- 
ally minimize the necessity for flap operations. However, when a flap opera- 
tion is indicated, we should not hesitate to employ it. Many times the careful 
application of a suitable elevator to loosen the tooth or root before the forceps 
are applied, even if the use of forceps is indicated, will enable the operator t0 
avoid many of the pitfalls encountered with the use of forceps alone. When 
teeth are badly broken down, or there are roots remaining, the operator will 
have to depend on his own judgment as to what technique is indicated. 
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We should try to protect the operative field from mouth fluids, and thus 
encourage formation of a blood clot in the socket. After extraction of the 
tooth, loose particles of the alveolar process, tooth fragments, or other debris 
should be removed from the socket. Sharp edges of bone should be removed, 
and, when indicated, prominent septa should be reduced. The soft tissues 
should be approximated as nearly as possible, and in some cases it is advan- 
tageous to employ sutures. 


Conservative measures should also be kept in mind when planning minor 
oral procedures, exclusive of removing teeth. Many cysts, with extensive 
destruction of bone and apparent involvement of several teeth, can sometimes 
be treated with conservative methods, thus avoiding loss of vital teeth and re- 
taining the normal contours of the hard and soft tissues. The preservation of 
bone in surgery involving edentulous cases is very important. We should al- 
ways keep in mind the prosthetic restoration which, if indicated, is to follow 
extractions and other surgery in the oral cavity. Men who have devoted much 
of their time to full denture prosthesis are now advocating conservation of 
alveolar bone whenever possible, because they have found that conservative 
methods, as far as surgery is concerned, eventually result in a far better founda- 
tion for dentures than they previously obtained by more or less radical al- 
veolectomy. 

POSTOPERATIVE CARE 


Immediate postoperative care consists in having the patient bite on sterile 
cotton or gauze for several minutes to keep the socket free from saliva, and aid 
in the formation of the blood clot. A good blood clot is the best postoperative 
dressing any tooth socket can have. The introduction of any drug or dressing 
in a socket that apparently has a good clot formation immediately after ex- 
traction would seem ill advised. However, there is a definite need for dressings 
in certain cases where surgical procedures are employed in order to provide 
drainage, or to control postoperative pain, or excessive bleeding. 


The patient should not use a mouthwash for several hours, and should 
avoid excessive clearing of the mouth which creates a suction in the socket and 
may cause hemorrhage. Hot foods or liquids should not be taken until the next 
day. Use of a sedative and cold intermittent external applications tend to make 
the patient more comfortable, and minimize swelling and bleeding. The use of 
cracked ice in the mouth is also beneficial in some cases. The day following ex- 
traction, the careful use of a saline mouthwash is advised. The patient should 
not be allowed to use effervescent mouthwashes, as they tend to break down 
the blood elot. 


Postoperative x-ray examination is indicated if there is any doubt in the 
mind of the operator as to the condition of the socket or region operated on. 
The legal advantages of preoperative and postoperative x-ray examinations are 
very important. An x-ray examination of the region made several months after 
the operation is helpful in checking the healing processes, in addition to added 
legal protection for the operator. 
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Postoperative examination on the second day following the extraction; or 
even on the first day, if necessary, is advisable. Postoperative examination 
usually is more important in routine exodontia when lower molars or premolars 
are removed. 

Postoperative treatment should consist of irrigation, gentle removal of 
necrotic blood clot, or other septic particles from the socket, followed by local 
medication and use of sedatives if indicated. Postoperative observation and 
treatment, if needed, should be routine when surgical procedures are carried 
out in the oral cavity. Good postoperative care will increase the confidence of 
patients in their dentist. 

Most hemorrhages following extraction’ and minor surgery can be con- 
trolled by local treatment combined with a sedative. Systemic medication ad- 
ministered by mouth seems to be helpful in many eases. At the present time, 
penicillin and the sulfa drugs are used systemically as a prophylactic measure, 
and to control infection already present, or which may develop after operation. 
However, indiscriminate use of these drugs should be avoided. 

Due to the uncertainty of various reactions which may occur following 
surgical interference in the oral cavity, it is difficult to determine the exact 
benefits resulting from the local use of drugs. The resistance of the patient, 
the type and method of the operation, the mental attitude of the patient, the 
local conditions present before the operation, and other systemic factors, as well 


as preoperative and postoperative care, may all play a part in the eventual 


outeome of the ease. 
REFERRED PATIENTS 


When patients are referred by a dentist or physician to a specialist who 
limits his practice to exodontia or oral surgery, situations may arise, some of 
which could be avoided by the proper cooperation of all parties concerned. Do 
not forget that many of these complications may be caused by the patients, or 
other laymen, who profess to know something about surgical procedures. The 
man who limits his practice should have had somewhere in his training, experi- 
ence in general practice, because the man treating referred patients has to 
satisfy the patient, the doctor referring the case, and the relatives and friends 
of the patient. Therefore, if he has been in general practice, he is more able 
to cope with and understand the situations which may arise because he has had 
experience referring patients to someone else. Also, he is at present taking care 
of a patient who is not only his patient, but who is primarily the patient of an- 
other doctor. Referred patients should be instructed to return to the doctor 
who referred them, in order to discourage any ideas they may have of leaving 
the care of their dentist or physician. 

Problems which arise in referred cases are numerous. For example, a den- 
tist refers a patient with a difficult lower third molar impaction. The dentist 
tells the patient to have the wisdom tooth extracted at once; that is all the 
patient is told. After a careful x-ray and clinical examination have been done 
and the facts of the case explained, the patient wonders what it is all about. He 
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has great confidence in his dentist, so he returns to him to find out more about 
his problem. The dentist then contacts the exodontist and says he is very 
sorry, but he was so busy that he did not have time to examine the case properly 
and tell the patient more about it, but now that the patient thoroughly under- 
stands what should be done, he is sure that everything will work out all right. 
Thus, with delayed cooperation, this situation is eventually remedied. 

Then we have the patient who is referred with an extraction which for 
some reason or other is unfinished. The patient’s dentist contacts the exodon- 
tist and explains the situation. These patients, if handled carefully usually 
have no hard feeling toward their dentist. If he has been honest with them and 
explained the matter, they invariably go back to their dentist with no ill will 
toward anyone. Always protect fellow practitioners in cases of this type. 

In most cases the ideal time to remove fractured root tips is at the time of 
extraction. However if you should be so unfortunate as to fracture a root tip 
about five minutes before the office hours of the man to whom you refer your 
cases are over, it is better to have the patient wait until the next day or longer 
for the removal of the root tip. At the end of the day, the patient, the opera- 
tor, and the office staff are tired, and are not capable of being at their best. 

There is also the case which is referred for extraction or some other surgical 
procedure in which an acute infection or a systemic condition is present which 
may contraindicate immediate surgical interference. The patient should be told 
to follow the advice of the man who is to do the operation, or his physician, or 
both, as the case may indicate. 

Many times a dentist or physician refers a patient and insists that he must 
have gas-oxygen anesthesia for no good reason. The patient may have been 
advised that a local anesthetic should not be used, or the patient may have in- 
sisted on a general anesthetic before he was referred. The operator examines 
the patient and feels that a local anesthetic is indicated. He contacts the re- 
ferring doctor and finds that there is really no contraindication for local anes- 
thesia. In other words, the man who is assuming the responsibility of the case 
should have something to say about the method of procedure. 

Whenever possible, before patients are referred for gas-oxygen, or any 
other general anesthetic, they should be instructed not to take any food or 
liquids for at least three or four hours prior to the operation. When several 
teeth are to be removed, or any prolonged poreedures are planned it is advisable 
to plan the operation early in the day, and instruct the patient to refrain from 
taking any food or liquids that morning. 

Some men have an unfortunate habit of referring patients to have teeth 
removed with ‘‘a whiff of gas.’’ The patients get the impression that ‘‘a whiff 
**a small whiff.’’ 
The patient may have an impaction, or a difficult extraction which will require 
the administration of the anesthetic by an anesthetist especially trained in 


of gas’’ will not cost very much, especially if they take only 


gas-oxygen anesthesia. On the other hand, gas-oxygen anesthes'a may not be 


Indicated for several reasons. This practice should be discouraged, because it 
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is not fair to the patients or the exodontist. Any time that a patient is referred 
for ‘‘a whiff of gas,’’ it is wise to be on the alert for unpleasant complications. 
The patient may be an unruly child, an alcoholic, a husky truck driver, a dope 
fiend, or an ex-prizefighter. 

Before patients are referred for the removal of impacted teeth or other 
surgical procedures, they or some member of their family, should be told some- 
thing about the operation and treatment which may be necessary. However, 
discretion should be used so that the patient will not be alarmed and become 
unduly apprehensive. 


THE FUTURE OF ORAL SURGERY 


Present trends in dental education have provoked much thought and specu- 
lation as to the ultimate results which may influence the portions of dentistry 
in which the head and hands must be trained to work together to successfully 
perform and execute certain operations and techniques. One of these portions 
of dentistry is oral surgery, that borderline field in which dentistry and medi- 
cine are both interested. In fact, there are some members of the medical pro- 
fession who would like to have medicine take over certain parts of oral surgery. 
There are also members of the dental profession who are in favor of this move- 
ment. 

It would seem that a man who has completed a combined and intensified 
course leading to both the medical and dental degrees will have a tendency to 
lean toward the medical side of his training. It is likely that this tendency will 
develop long before completion of the combined course, due to an environment 
which is mostly medical in nature. Thus, the technical side of dentistry and 
the development of manual dexterity would not be considered important by 
the student. 

Some men are of the opinion that graduates of a course of this kind would 
be well qualified to limit their practice to oral surgery, after they had taken 
additional training in that particular field. It is only natural that men with 
this background would be more interested in major oral surgery than they would 
be in exodontia, and some of the procedures in minor oral surgery. Therefore, 
if an oral surgeon with this training should be forced to include exodontia and 
other minor oral surgical procedures in his practice in order to make a living, 
it would seem that his approach to exodontia and minor oral surgery would be 
from the standpoint of the general surgeon, rather than from the conservative 
viewpoint of the man with sound dental training and a background of clinical 
experience in dentistry. On the other hand, a man with a sound dental back- 
ground would tgnd to plan the operation, keeping in mind the restoration, if 
needed, which might have a vital influence on the dental and general health of 
the patient in the years to follow. 

There are many who feel that if some of the present trends in dental edu- 
cation should be seriously considered and put into effect by our universities, 
they might in time tend to be a major force in converting certain parts of den- 
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tistry into a specialty of medical practice. If oral surgery, excepting certain 
major operations, is ever transferred to medicine, it will be a fatal step in the 
division of dentistry. 
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HYPNOSIS IN DENTISTRY 


F. L. Marcuse, Pu.D.,* Irnaca, N. Y. 


HE use of hypnosis in dentistry in the United States today is rare, and 

its utilization, when noted, is matter for newspaper comment despite its more 
than 100-year-old history. What possible future hypnotie anesthesia might 
have had in dental or surgical practice was cut short by the discovery of 
chemical anesthetics. 

While dentists are not professional psychologists, their interests raise 


legitimate and practical problems regarding the use of hypnosis in dentistry. 
In what ways may hypnosis be used? What per cent of the population may 
be hypnotized? What determines this figure? Is hypnosis morally safe? Is 
there danger of awakening from hypnotie anesthesia during operation? Do ill 
effects follow its use? What unique advantages does hypnotie anesthesia possess? 
These problems are familiar ones, but for many their context will be novel, 
since psychologists have little occasion to refer to the dental literature which 


has been reviewed for this report. In discussing the above questions, reference 
to more than the dental literature was of necessity required. Psychological 
data and work from medical investigators, such as Braid, Esdaile, Wetterstrand, 
and Petersen, will be cited where relevant. It is hoped that the inelusion of 
this material will indicate a sphere of application for hypnosis in the field of 
medicine as well as dentistry. 

First, it is to be noted that the articles ineluded in the package library on 
hypnotism include examples of indirect suggestion and countersuggestion, as 
well as direct suggestion, that is, hypnosis, with which this paper is primarily 
eoneerned. Illustrations of the application of the first two types of suggestion 
will be given before proceeding with the main topic. 

Indirect Suggestion.t—These references emphasize the elements of evasion 
and concealment. Rose‘? reported a patient delighted with the effeets of an 
injection of ‘‘aqua destillata,’’ while Hollander*! mentioned the successful use 
of a gas mask—minus the gas. A ease similar to Hollander’s, though not in the 
field of dentistry, was cited by Tuckey.** 

Countersuggestion.—The devices used in countersuggestion are intended to 
counteract the influence of fixed ideas, in this case fear of the dental situation. 
The main goal is to reassure the patient, calm his apprehensions, and in this way 
decrease the amount of chemical anesthetic required. These common-sense 

*Department of Psychology, Cornell University. 

*#The significance and importance of differentiating between direct and indirect sus- 
gestion have been discussed by Wells.™-5* 
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procedures include the following: 

1. Preparatory educational talks*' ° 

2. Keeping instruments out of sight, and the use of praise™ 

3. Avoiding exciting colors and the traditional pictures of the doctor at 
the bedside of the dying patient® 

4. Creating an air of security and confidence by jokes and funny stories** 

Use of such techniques may, according to Rose,*® result in the use of only 
one-fourth the usual amount of ether. Zulauf, in discussing the role of sugges- 
tion, decided : 

‘‘The power of suggestion is unlimited. The dentist has been looking too long into 
mouths. For years his whole vision has been centered upon the teeth and mouth and 
only recently (1923) has he realized the inseparable relation of the dental field to the 
psychical organism, a correlation beyond the power of imagination; and every day we are 
learning more of their inseparable relations.’’66 (Page 846.) 

THE USE OF HYPNOTIC ANESTHESIA 

Symptom Treatment.—Cases involving the use of hypnosis for the sole 
purpose of eliminating the pain of a toothache are deseribed by Capern,’ Kings- 
bury,** and Martin*®® prior to the year 1900. The latter described a case in 
which, the cavity being smal] and the tooth needed, the patient was ordered to 
cease having the toothache and then awakened and told what had been done. 
The results were stated as follows: ‘‘In fact he would not let me leave him 
until he had tried ice-water and molasses and everything else at hand to try 
to make the tooth ache again. Three years later he told me that it had never 
ached afterward.’’ (Page 172.) Despite such cases as this, the elimination of 


pain arising from tooth deeay as an end in itself is obviously not advisable.* 
The interim use of such pain elimination pending and during the dental ap- 
pointment may, however, provide welcome relief and serve a useful function. 
It is the opinion of the present writer, who has used hypnosis in this latter 
fashion, that examples of such use could be supplied by most research workers 


in the field of hypnosis. 

Operative Use.—The use of hypnosis as an adjuvant to chemical anesthetics 
has been advoeated. Wetterstrand and Petersen®® and Bernheim? have suggested 
that hypnosis always be tried first, for even though the effect is slight, a 
smaller amount of chemical anesthetic will be required. The same point was 
made by Goldman in 1945 when he stressed the fact that anesthesia does not 
depend on gas-oxygen balance alone, but also on the patient’s state of relaxa- 
tion. He consequently makes the following suggestion to the anesthetist re- 
garding procedure: 

‘*Your voice has the suggestion of the hypnotist—it is calm, slow, suggesting sleep. 
The tone is more important than the content. At about the fifth to twelfth breath your 
voice takes on the character of a drone, conducive to relaxation and comfortable sleep.’’27 


(Page 359.) 

; *Two possibilities may be mentioned to account for those cases, assuming their validity, 
where beneficial results were obtained. The pain may either have been of hysterical origin, 
or originally may have been associated with some somatic condition which had cleared up, 
but jhe pate had persisted on a “psychic basis.’’ For a discussion of this latter possibility, 
see sunbar.™ 
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References to the early use of hypnotic anesthesia alone are numerous. 
Elliotson’® and Braid,® in 18438, Esdaile,”* in 1846, and Wetterstrand and Peter- 
sen,°® in 1897, are but a few who reported its successful use in extraction. A 
representative case is cited: 

‘‘Anna L., sixteen years old. Suffered from toothache for several days and the left 
cheek became gradually more and more inflamed. When she came to me on the twenty-fourth 
of May, 1887, I noticed a hard and sensitive swelling outside of the first left molar tooth of 
the upper jaw; her violent toothache had originated in this carious tooth. I hypnotized her 
and told her during the sleep, that the pains would disappear; that she would return at 
five p.M. the following day and would experience no pain while I made an incision in the 
swelling. The toothache disappeared immediately and did not return. I made the incision 
the next day and she felt nothing. It was as if I cut into dead tissue, a proof of the 


wonderful power of suggestion.’’59 (Page 111.) 

Similar results are to be found in reports during the past twenty-five years. 

Toplan, in 1920, reported the use of hypnosis on his daughter as follows: 

‘*She had to have a tooth stopped. It was very bad. She had to have the pulp dealt 
with and the nerve removed. The dentist said to me, ‘It is very tender. Shall I put her 
under cocaine?’ She sat up in the chair and I said, ‘Go to sleep and do not wake up till 
I tell you.’ For 20 or 25 minutes she did not take the slightest notice. He killed the nerve. 
When he was done he was astonished. I said to her, ‘When you wake up you will feel quite 
comfortable. When I count 10 you wake up.’ She said, ‘Is it over daddy?’ and I said 
‘Yes.’ ’’52. (Page 84.)* 

Further successful extractions are reported by Bramwell,® in 1921, and 
by Hawkes,”® in 1929. In 1933, a suecessful demonstration before the North- 
eastern Dental Association was deseribed.** In 1941, Wells reported two sue- 
cessful cases. In the first of these a cavity described by the dentist as ‘‘normally 
very painful’’ was painlessly treated. The second ease involved the extraction 
of a badly decayed wisdom tooth. The results are described as follows: ‘‘The 
subject experienced no pain during the extraction, as determined by intro- 
spective report at the time of extraction, and gave not the slightest indication 
by muscular quiverings that he experienced any pain.’”** (Page 87.) 

In the above references the results were described as ‘‘most satisfactory, 
‘‘no aftereffects,’’ ‘‘100 per cent perfect,’’ or, even more enthusiastically, 
‘‘Whether it be a minor or a major operation no other anesthetic is capable 
of results equal to those obtained by the application of hypnosis.’’® (Page 
1948.) Despite the apparent advantages (to be deseribed more fully later) 
associated with the use of hypnotic anesthesia, it is a fact of simple observation 
that it is rarely used today. It remains then to evaluate the reasons for its 


limited utilization. 


PROBLEMS ASSOCIATED WITH THE USE OF HYPNOSIS 
Per Cent Susceptible—Of fundamental importance to the use of hypnosis 
as an anesthetic is the question of what per cent of the population is sufficiently 
susceptible so that anesthesia may be induced; that is, how many may be 
expected to reach the stage of somnambulism.+ Estimates of the percentage of 


*While the case history does not indicate it, the writer feels sure that the procedure 
described reflects the use of a well-trained somnambule reacting to posthypnotic suggestion. 
For further examples of this technique, see Wells.® 

+Numerous descriptions of the different stages of the hypnotic trance may be found 
in the literature. * ®, 5% While the deeper stages are to be preferred, one may operate 
with less pain even in the ‘lighter stages.° 
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somnambules vary from 13 per cent? to 70 per cent”? and from general state- 
ments of a ‘‘fair percentage’’™* to a ‘‘large percentage.’’*? Such discrepancies 
may be attributed in part to differences in techniques of induction, age, and 
nationality.* 

Technique.t—Techniques of hypnotic induction vary from hypnotist to 
hypnotist with regard to such aspects as the use of a fixation point, verbal con- 
tent, and duration. Most procedures, however, have in common an emphasis 
on relaxation and sleep. The most important consideration of any hypnotic 
procedure, in the preliminary attempts to obtain a trance state, is its duration. 
Esdaile’s notes®® indicate that prior to operation a patient might be mesmer- 
ized daily for an hour and a half, over a period which might vary from a few 
days to a week, depending on the depth of hypnosis indicated. The importance 
of patience and perseverance is emphasized by Wetterstrand and Petersen in 
the following case: ‘‘I finally sueceeded in hypnotizing a lady of about 40 after 
having endeavored in vain seventy times to do so, and thus alleviated her 
severe sufferings of more than 20 years’ standing.’”*® (Page 3.) Wolberg™ also 
emphasized perseverance and stated that initially several two-hour sessions of 
slow systematic induction may be required to develop a satisfactory somnam- 


bulistie stage. 

Specific hypnotic procedures for the field of dental treatment were described 
by Hollander,*! Hawkes,”® and Toplan.*? The latter advised that prior to opera- 
tive procedure two to three sittings of one-quarter hour be held. Wookey® 


stated that 35 per cent of patients are sufficiently susceptible for purposes of 
dental anesthesia after three to five visits. Stein** gave a corresponding figure 
of 15 to 20 per cent by the fifth attempt—the first yielding less than 7 per cent. 
Neither Stein nor Wookey indicated the length of each visit. Whether or not 
the patient should be informed of an impending operation represents a problem 
in technique. Bernheim,? Braid,® and Wetterstrand and Petersen*® believed that 
the resulting distraction might vitiate against obtaining a sufficiently deep 
hypnotie state, and, consequently, concluded that the patient should not be fore- 
warned. The auxiliary use of drugs?* ** °* to produce somnambulism in indi- 
viduals otherwise nonsusceptible represents a further extension of the problem 
of technique.t One procedure involves the use of drugs one-half hour prior to 
the hypnotie sessions to reduce the patient’s resistance. Such continuous use 
of drugs is not necessarily required. A posthypnotiec suggestion may be given 
during nareosis to render the subject susceptible to subsequent hypnotic proce- 
dures. 

Failure to recognize the diverse techniques whereby hypnotic states may 
be induced may lead to its unwitting use. Nemoff*' reported successful elimina- 


*Sex differences in susceptibility are not mentioned as a problem in the dental literature. 
Apor ximately the same degree of susceptibility for male and female was found by Bernheim? 
and Wetterstrand and Petersen.” 

‘Descriptions of various techniques may be found in the following references :*. ™, 33, %, 54, 56, 56 

tWookey® described a technique which <¢eparts still further from the customary 

; He stated that Voisin hypnotized “lunatics” by force either by the 
ot strait jackets or by forcibtv holding them down, until they became exhausted. He 
hen able in many cases to hypnotize and treat them. 
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tion of pain by having his patients visualize and concentrate on a black sjot 
on the dentist’s white coat. Equally suspect was Dorland’s” ‘‘strong helpful 
talk’’ injected into the patient’s ‘‘subeconscious mind’’ which helps him ‘‘ mentally 
and dentally.’’ Dorland’s categorizing of his technique as suggestion in the 
waking state as opposed to suggestion in the hypnotic state probably reflects a 
failure to recognize the existence of waking hypnosis. 

Age.—Many of the early writers believed that children were more sus- 
ceptible than adults.” *2 Wetterstrand and Petersen® reported that all children 
between the ages of 4 and 15 years were susceptible, though to what degree was 
not indicated. Bernheim’s data? indicated that 55 per cent of 7- to 14-year- 
olds were somnambules, whereas fewer than 26 per cent in any succeeding 
seven-year-range fell in this category. While recent data on this problem are 
lacking, such a trend of increased susceptibility among children would have im- 
portant implications for dental orthopedies, if verified. 

Nationality—The people of India have been described as ‘‘peculiarly 
sensitive’’ to hypnosis," while the inhabitants of France have been said to be 
more susceptible than the people of the United States.** _ Differences, says 
Chandler,® are to be explained culturally. Where hypnosis enjoys scientific 
repute and the confidence of the populace, less resistance and, consequently, 
greater susceptibility are to be expected.* 

Religion.—Religion may constitute a practical problem in the use of 
hypnosis. Whether an individual volunteers for an experiment or whether a 
patient agrees to the use of hypnotic anesthesia may depend on his or her 
religious faith. 

The attitude to hypnosis of the Roman Catholie Church in 1841 was re- 
vealed in correspondence between the Bishop of Lausanne and the Pope. In 
reply to an inquiry from the former concerning the use of animal magnetism, 
the Pope replied, ‘‘The Sacred Penitentiary, the premises having been maturely 
weighed, considers that these should be answered as it now auswers—the use of 
magnetism, as set forth in the case, is not permissible.’’?* (Page 39.) In 1938, 
a more recent indication was given when the Apollonian, a dental journal, com- 
mented editorially on the use of hypnosis as follows: 

‘*Catholics will be interested to note that approved moral theologians and binding 
decrees of the Sacred Congregation of the Holy Office place a ban upon the general use of 
hypnotism, allowing it only where it is an approved and necessary method of medical care. 
Hence Catholic patients may not submit to hypnosis and Catholic doctors may not hypnotize 
when there are other and better anesthetics available. The reasons for this ecclesiastical 
prohibition are various. Historically the hypnotic trance has been associated with diabolism 
and spiritism, and the Church wished to keep her faithful away from all risk of superstition 
and false worship.’’68 (Page 174.) 

The danger, the editorial goes on to say, is that the patient is completely 
and helplessly at the hypnotist’s will and that historically the hypnotist has 
not been guided by a keen sense of professional obligation. 

Christian Science, not surprisingly, strongly condemns hypnosis. Mary 
Baker Eddy was convinced on the basis of her observations of the workings of 

*As a point of practical procedure, it is customary to clear up any existing misconcep- 


tions prior to attempting to induce hypnosis. The nature of many of the popular mis- 
conceptions has been described by Maslow and Mittelmann,@ Jenness,* and Gerrish.* 


J 
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hypnosis that: ‘‘It is not a remedial agent and its effects upon those who prac- 
tice it, and upon their subjects who do not resist it, lead to moral and to 
physical death.’’** (Page 101.) 

The Moral Problem.—Can moral standards be transcended under hypnosis? 
Controversy* over this question which has long existed among psychologists also 
exists among dentists. Wookey® presents the question as a practical problem 
confronting the dental practitioner who contemplates the use of hypnosis. He 
believes that a person will not do anything against his ‘‘moral sense’’ but con- 
eeives it possible that a suggestion which would be restrained by ‘‘moral train- 
ing’’ in the waking state might be carried out under hypnosis if it is in aecord 
with innermost desires. The above distinction is a dubious one. The important 
point is that Wookey has agreed that an act may be carried out under hypnosis 
which would not usually be carried out in the waking state. He mentioned a case 
of a will being drawn up in favor of a hypnotist as a result of hypnotic sug- 
gestion and even conceded the possibility of murdert resulting from hyp- 
notice influence. While many hypnotists scorn the possibility of danger, how 
many, asked Wookey, would be willing to give a hypnotized person a real 
dagger and direct him to use it on the hypnotist? On the basis of his beliefs, 
he proposed that, for the mutual protection of patient and dentist, a third person 
be present during the use of hypnosis—a precaution customarily taken in ex- 
perimental investigation. Additional evidence for the wisdom of this procedure 
is implicit in the fact that Estabrooks”* has insured himself against blackmail, 
while Wells °° does not use women subjects in his individual experiments. 

Other dental practitioners who have expressed themselves on this moral 
question are Dorland’? and Rose,** who denied the possibility of moral transgres- 
sion under hypnosis, and Bisch* and Kingsbury,** who affirmed the possibility. 
The latter mentioned a case of a dentist at Rouen in 1879 who was sentenced 
to ten years’ imprisonment for assaulting a client who was in a hypnotic state. 

The fact that hynosis can be misused by unprincipled individuals should not 
be interpreted as a legitimate objection to the use of hypnotic anesthesia. It 
should be remembered that the same criticism was raised to the use of chemical 
anesthetics. Bernheim’s opinion on this point was expressed as follows: ‘‘Must 
we proscribe a thing which may be efficacious because the abuse of it is injuri- 
ous.’ (Page 415.) 

NATURE OF HYPNOTIC ANESTHESIA 


Three questions are often raised with regard to the use of hypnotic anes- 
thesia. Is it conscious simulation? Is it not really amnesia rather than anes- 
thesia? Is there danger of awaking from the hypnotic state? 


*For a discussion of this dispute see Wells,“ Brenman,’? and Erickson.* 

+Wetterstrand and Petersen, in supporting their thesis that an honest man may be 
influenced to commit a crime, cite a murder charge which occurred in Kansas in 1895. The 
court’s decision declared “innocent a murderer who had acted under the influence of hypno- 
Suggestion and sentenced to death the instigator to the crime.’™ (Page 158.) Reference to the 
case as reviewed and sustained in the Superior Court® indicated that the condemned man 
“counseled and incited McDonald to commit the murder.” (Page 136.) However, the court 
record also raises some doubt, in the present writer’s mind at least, as to the validity of 
considering that hypnosis, intentional or unintentional, played a part in this particular crime. 
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Conscious Simulation——The answer to the first question of conscious 
simulation must of necessity involve discussion of the feasibility of the control 
experiment. In connection with clinical procedures, Wells®* believed this to 
be either impossible or absurd. While Wells’ statement is generally true, in- 
stances are to be found in both Esdaile and Braid’s cases which approach the 
requirements of a control experiment. 

In Esdaile’s case hypnotic anesthesia was used in a tumor operation ‘‘with- 
out her feeling it.’’ Four months later a similar operation was performed on 
the same patient due to a return of the tumor. The second operation, which 
may be thought of as the control operation, was described as follows: 

‘*She has been mesmerised daily for two hours but without effect. I therefore operated 
on her to-day, as we could spare no more time for her, others requiring equal attention. The 


poor old woman screamed miserably the whole time, crying that I was murdering her; and 
she continued in the greatest pain for hours afterwards.’’21 (Page 76.) 


Esdaile’s emphasis in discussing this case concerned the possibility of conscious 
simulation. If the successful results of the first operation resulted from the 
patient’s shamming insensibility, why, he asked, did she not act similarly in 
the second operation? Especially since she had had practice and now knew what 
was expected of her.* In a further extension of this same argument Esdaile 
raised the problem of how to account for the increasing number of pavients com- 
ing to him at the hospital. He answered this question very succinctly as follows: 


‘*T only see two ways of accounting for it: My patients, on returning home, either say 
to their friends similarly afflicted, ‘Wah! brother, what a soft man the doctor Sahib is! He 
cut me to pieces for twenty minutes, and I made him believe that I did not feel it. Isn’t 
it a capital joke? Do go and play him the same trick; you have only to laugh in your elbow, 
and you will not feel the pain.’ Or they say to their brother sufferers, ‘Look at me; I have 
got rid of my burthen (20, 30, 40, 50, 60, or 80 pounds, as it may be), I am restored to the 
use of my body, and can again work for my bread: this, I assure you, the doctor Sahib did 
when I was asleep, and I knew nothing about it.’ ... Which of these hypotheses best explains 
the fact my readers will decide for themselves.’’21 (Page 237.) 


Braid’s case similarly pointed to the same conclusion, that is, the poverty 
of the hypothesis of conscious simulation. 


‘*A lady had abscess connected with disease of the orbital process of the frontal bone, 
had the matter discharged by small puncture, the wound closed by first intention and again 
opened, as required, by the lancet. She experienced so much pain on each occasion as to induce 
me to hypnotize her, after which she made no complaint, although I durst not carry it far 
owing to the state of the brain. On one occasion I was anxious to ascertain how she would 
feel by operating without hypnotizing, when the result was so distressing as to induce me 
always in future to hypnotize her, before such operations, and then all went on well.’’ 
(Page 252.) 

Elliotson,’* in 1843, discussed a case in which an extraction was reputedly 
performed with the patient shamming anesthesia. He concluded that such in- 
difference was impossible. 

*This case as well as other clinical data put a strain on current theories which regard 
hypnotic behavior as “meaningful goal-directed striving, its most general goal being to behave 
like a hypnotized person as this is continuously defined by the operator and as this 1s 


understood by the subject’ (page 503), or which regard anesthesia as resulting from “an 
imaginative focusing on a situation which is associated with the desired condition.” (Page 115.) 


Hypnosis in Dentistry 803 


Even in the laboratory situation where the nature of the tests of anesthesia 
tend, though not necessarily, to be less severe, a conclusion similar to that found 
for clinical data is reached. Sears’ study concluded that: ‘‘ Voluntary inhibi- 
tion of reaction to pain does not present a picture even remotely resembling the 
reaction under true hypnotic anesthesia.’’** (Page 22.) 

Amnesia.—Hull raised the question concerning the possible confusion be- 
tween amnesia and anesthesia, by discussing the following case reported to him 
by M. H. Erickson: 

‘«The patient, an adolescent girl, whimpered and flinched decidedly while the tooth was 

being extracted. Upon being dehypnotized, however, the subject professed a complete amnesia 
for the trance proceedings, and smilingly expressed surprise when told that her teeth were 
out, even though at the time her mouth was very bloody from the effects of the recent 
ordeal.’’32 (Page 252. 
Hull felt that in situations such as the above, amnesia rather than anesthesia 
is indicated. He consequently expressed some doubt of Esdaile’s assertion that 
his patients remained perfectly quiet during operation. Reference to Esdaile’s 
own reports, rather than the secondary sources on which Hull appears to have 
relied, reveals that Esdaile never claimed that all or even a majority of his 
patients remained perfectly quiet during surgical procedure.* However, it does 
not follow, as will be shown, that this indicates the validity of Hull’s contention. 
Examples of cases similar to Erickson’s and deseribed by Esdaile as ‘‘ disturbed 
trances’’ follow: 

‘*Towards the end of the operation he moved and cried out unintelligibly, but on the 
fall of the mass became perfectly tranquil, and did not awake till after he had been covered 
with a clean sheet, and all traces of the operation removed. Nothing had disturbed his 
sleep, he said, he felt just as usual, had no pain anywhere.’’22 (Page 48.) 

‘*This man was also disturbed before the end of the operation but did not awake till 
after he had been covered with a clean sheet. He was not aware that anything had hap- 
pened to him.’’22 (Page 49.) 


Analysis, by the present writer, of eighteen major operations described by 
Esdaile?? reveals only seven that fall into the ‘‘ perfectly quiet’’ category. This 
group included those who ‘‘lay like a corpse throughout’’ as well as those who 


? 


showed some ‘‘slight contractions of the toes and face.’’ Six of the remaining 
cases belong to the ‘‘disturbed trance’’ category illustrated above. 

Esdaile pointed out that the movements that might occur during the “‘dis- 
turbed tranee’’ were never purposive, that is, no attempt to avoid the cutting end 
of the knife is made. The patient seems to have no idea of the source of his 
discomfort. Esdaile’s explanation of the movements that occur is that the spinal 
nerves rather than the brain are involved and that as a result there is no con- 
sciousness of sensation. This muscular irritability might be eliminated by 
prolonged hypnotie treatment, but there is little value in doing this, since the 
patient suffers no more in ‘‘disturbed trances’’ than when there is not a 
‘quiver of the flesh.’’ Both these categories, in Esdaile’s opinion, represent 
painless operations, for, ‘‘If a man has had no apprehension of an operation, 
and knows not that it has been performed when he awakes, what is this to be 


*Bernheim? similarly stated that absolute insensibility is the exception. 


1 
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ealled if not a painless operation? As a practical man, I am quite satisfied if 
my patients assure me that they feel no pain, especially when every look, word, 
and action correspond with their statements.’”? (Page 4.) 

In summary then, two points are to be made regarding Hull’s contention 
that hypnotic anesthesia is more likely amnesia. In the first place, operations 
under hypnotic anesthesia in which the patient remains ‘‘perfectly quiet’’ do 
occur. In the second place, the existence of ‘‘disturbed trances,’’ on which Hull 
rests his argument, does not necessarily point to amnesia, but in light of the 
above discussion may still indicate anesthesia.* 

Danger of Awakening.—The final question concerning the danger of awaken- 
ing from the trance state represents, for obvious reasons, a most important 
problem for the clinician. Conklin’ believes that an individual may awaken 
from the trance state as a result of severe nervous stimulation incident to the 
operation, and Hays warns of the ‘‘ possibility of the patient awakening unex- 
pectedly and dying from the shock of the operation.’’*° (Page 607.) Cases 
illustrating the possibility of awakening are to be found in both Wetterstrand 
and Petersen®® and Esdaile.**: 2, An example from the case reports of the latter 
follows: 


‘*8th.—Deeply entranced, his legs were raised in the air and thrown down on the bed 
several times, the hair of his beard was plucked out; his left nipple was severely pinched, 
and the tumor exposed and testis squeezed without disturbing his sleep. 

‘“70th—He had been for two days in the most satisfactory state, and I took it for 
granted that he was in the same state to-day. He shrunk on the first incision, however, and 
I almost made up my mind to desist but trusting that though the trance migh be disturbed, 
it would not be broken, and that he would retain no recollection of his apparent suffering, 
as usual I proceeded with the operation. But he very soon woke up completely and had 
little advantage from his mesmeric trance.’’22 (Page 47.) 


990 


In the report previously referred to*? of eighteen major operations performed 
by Esdaile, five of the patients woke up completely during the course of the 
operation. In another report covering a different time period, Esdaile*' stated 
that of seventeen major operations, three were imperfect in that the patient 
awakened during the operation. Esdaile attempted to account for three of the 
eight failures, on the basis of the fact that they had been subjected to a cold 
draught, which in his opinion was capable of arousing the deepest somnambule. 
However, further cases of awakening, about which he offered no explanation, 
occurred even after suitable temperature precautions were taken. 
Wetterstrand and Petersen®® attributed the failure, in the one case they 
cite, to the inadequate depth of hypnosis that existed. Wells®* similarly attributed 
failure and, as well, success in hypnotic research to the depth of hypnosis ob- 
tained. If the operation is successful, the subject and the technique are 
satisfactory ; if the individual awakens then the subject and/or the technique 
are unsatisfactory. In the writer’s opinion such an explanation is open to the 
criticism of post hoe reasoning. The question of whether we can eliminate indi- 


*Wells® also quotes and discusses the Erickson case, but he considers it merely an un- 
successful attempt to produce hypnotic anesthesia. Though Wells considered the case 4 
failure, Esdaile, on the basis of the postoperative amnesia which was present (though not 
mentioned by Wells) would probably have considered it a success. 
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viduals likely to awaken during the course of the operation can be effectively 
investigated only on the basis of controlled experimentation with adequate tests 
for estimating varying depths of hypnosis. While the accuracy of such predic- 
tion would probably be high, available data indicate that it would not be perfect. 
The preoperative description of the patient mentioned above, which appeared to 
indicate somnambulism, is a case in point. Data on two of the other cases in 
which the patient awakened revealed similar preoperative pictures, while in the 
remaining five cases no information of the prior degree of susceptibility was 
given. 

Is a patient as likely to awaken from the effects of a minor operation as 
from a major one? Dorland’ raised the question in regard to extraction, and 
concluded that there are no grounds for fear that a patient will awaken during 
minor surgery. Hays,®*° who warned against the use of hypnotic anesthesia in 
major surgery,* believed in its use in minor operations, especially dentistry. 


ILL EFFECTS 


The question of ill effects following or concomitant with the use of hypnosis 
is frequently raised. A variety of objections may be considered under this 
heading. 

Difficulty in Awakening.—Difficulty in awakening from the hypnotic trance 
is frequently mentioned but seldom encountered. The present writer met the 
problem in one subject, in the course of a three-year period of work with hypnosis. 
Loud verbal statements and shaking were of no avail, so the subject was allowed 
to sleep it out—a matter of three hours. Early in the next hypnotic session, 
suggestions concerning the awakening procedure were strongly emphasized and 
no further difficulty was encountered. Kraines commented on this problem as 
follows: ‘‘Only in rare and extremely unstable persons will the hypnotic sleep 
continue very long. (In intractable cases, a subeconvulsive dose of metrazol [2 
to 3 ¢.c. intravenously] will be effective in awakening the patient.)’’* (Page 
233.) Hull®? said that the problem presents no real difficulty, while Esta- 
brooks** stated that he has never encountered this situation. 

Hypersuggestibility Two forms in which this problem has been presented 
are: the danger of reducing the limen of susceptibility to such an extent that 
merely witnessing the hypnotic procedure may induce the trance state,®* and 
the involuntary appearance of a trance.”»*® In both cases, according to the 
authors who raised the problem, a single suggestion during hypnosis prevented 
further occurrences. In similar fashion, adequate protection for susceptible 
subjects against being hypnotized ‘‘against their will,’’ or by other hypnotists 
is easily given.” °° 

Spontaneous Disturbances.—Esdaile®? reported cases of patients who on 
awakening from the hypnotie state were unable to see ‘‘for a good while after.’’ 
Schultz** and Erickson’® have reported the appearance of spontaneous disturb- 
ances in different sensory modalities, resulting from experimentation during the 
hypnotie state, or the hypnotic state itself. Such oceurrences are rare and with 


*Vide supra. 
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adequate prior knowledge may be forestalled or immediately removed by sugges- 
tion on rehypnotizing the subject. 

In general, reports dealing with the problem of possible ill effects associated 
with the use of hypnosis are in agreement with conclusions such as the following: 

‘*T have extracted in all about forty teeth, tried my best to discover defects, and 
questioned the patients myself, but the results were most satisfactory.’’6 (Page 163.) 

‘*T have induced hypnosis about sixty thousand times and I have never seen or heard 
that anybody suffered any bad effect afterward.’’59 (Page 116.) 


More recently, Erickson discussed such possible detrimental effects of hypnosis 
as alterations of personality, hypersuggestibility, development of escape mecha- 
nisms, and weaking of perceptual powers in distinguishing between reality and 
unreality. His conclusion regarding such dangers was expressed as follows: 
‘*In summary then, the literature offers little credible information concerning possible 
detrimental effects of experimental hypnosis, although replete with dogmatic and opinionated 
denunciations founded on outworn and untenable concepts of the phenomenon. . . . The 
author’s own experience based upon several thousand trances on approximately three hundred 
individual subjects, some of whom were hypnotized at least five hundred times each over a 
period of four to six years, reveals no evidence of such harmful effects.’’17 (Page 326.) 


CONTRAINDICATIONS AND INDICATIONS—-HYPNOTIC ANESTHESIA 


Possible contraindications to the use of hypnotic anesthesia have been 
indicated in the foregoing discussion. Of the problems discussed, the most im- 
portant is probably the relatively small number of individuals sufficiently 


susceptible within a reasonably short period of time. With regard to the time 
factor, Wookey® made three points. First, the subsequent ease and rapidity 
of inducing anesthesia must be kept in mind. Secondly, the use of hypnosis is 
more feasible for younger dentists whose practice does not yet take up all their 
time. Thirdly, in some instances the dentist may be able to enlist the help of 
a hypnotist. 

Indications for the use of hypnotic anesthesia may be considered under two 
headings: its advantages over chemical anesthetics, and its utilization when 
contraindications to the use of chemical anesthesia exist. 

The specific advantages which make hypnosis ‘‘an ideal anesthetic’’ have 
been listed by Stein** in 1930 and by Hollander*' in 1932. Some of these 
attributes are: anesthesia ean be localized, salivation can be controlled, blood- 
less fields of operation can be produced, mouth props and gags are unnecessary, 
postoperative pain and nausea may be eliminated, no abstinence from food is 
required prior to the operation, nervous apprehension may be removed, and the 
patient can be placed in any position without risk. Wookey, in discussing the 
uses and limitations of hypnosis in dental treatment, concludes: ‘‘ Whatever 
may be said to the contrary, anesthesia whether of the general or local variety 
is not a pleasant process, whereas hypnosis possesses no more discomfort than 
falling asleep and the awakening gives a very agreeable feeling of well being.’’” 
(Page 567.) 

The danger of using anesthetics, local or general, when contraindications to 
their use exist, is testified to by the reports of fatalities.’.* ** ®* Among the pre- 
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disposing factors mentioned were: kidney disease, degenerated heart muscle, 
acute endocarditis, and nervous excitement leading to secondary complications. 
In a number of other papers?> **: 4% 47, 48, 51, 68, 68 are described ‘‘bad risks’’ in 
the use of local or general anesthesia. In addition to the conditions already 
described were: chronic eatarrh, sinusitis, bronchial affections, psychological 
fear of nose piece and nervous disorder.* The question arises as to whether a 
local anesthetic may be used when a general one is inadvisable, and vice versa. 
In regard to this question, it may be mentioned that dental practitioners them- 
selves are not completely agreed either on the respective merits or on the indica- 
tions for the use of general or local anesthesia.*® °° 

Cases in which hypnotic anesthesia has been successfully used when contra- 
indications to chemical anesthesia existed have been reported by Bramwell,® 
Hollander,** and Hawkes.*® Bramwell’s case involved an extraction in a patient 
suffering from anemia and valvular disease, while Hawkes reported the removal 
of the entire lower and upper sets of teeth in a person with valvular regurgita- 
tion—with ‘‘ perfect results.’’ 

CONCLUSION 


The different functions of hypnosis in dentistry and the problems associated 
with its use, as revealed in the available literature, have been reviewed and 
evaluated. On the basis of this report, the writer would argue that the existence 
of contraindications to the use of chemical anesthetics represents a minimum 
argument for a more serious scientific study of hypnosis and hypnotic anesthesia. t 


The writer is indebted to Miss T. Gilman for assistance in the preparation of the 
manuscript. Thanks are also due to Dr. O. K. Champlin of Ithaca, New York, and to the 
Library Bureau of the American Dental Association for the loan of their package library on 
hypnotism. This package is described in a letter from the librarian as ‘‘including all of the 
articles indexed in the dental literature in the English language during the past 15 years, 
with the exception of three.’’ The articles from the package library are indicated in the 
bibliography by asterisks. 
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CENTRAL MYXOMA OF THE MANDIBLE 


Lewis GerGeLy, M.D.,* DEBRECEN, HUNGARY 


CASE REPORT 


Case History—A girl, 15 years of age was sent to our clinic because 
of an increasing tumor in -the right half of the lower jaw. The swelling was 
first noticed about one year previously. It caused distortion of the face 
(Fig. 1), but did not cause any discomfort to the girl. 

Intraoral inspection revealed the inferior fornix of the vestibule elevated 
up to the level of the teeth. The teeth displayed pathologically inclined 
positions. 

The tumor was resistant on palpation and nontender on pressure. In 
the first premolar region, there was an interruption of the normal smooth 
bony surface. Here, pseudofluctuation was noticed, but puncture was un- 
successful. 

The extraoral roentgenogram (Fig. 2) revealed a seemingly polycystic 
lesion of the mandible. Normal bone was reduced to a thin outer shell- 
like layer. In the intraoral roentgenograms taken from occlusal and lateral 
views (Figs. 3 and 4), a honeycomb-like appearance of the tumor was dis- 
closed. Intra- and extraoral roentgenograms displayed pathologic inclination 
of all teeth, with the center of the tumor between premolars on the right. 
Resorption of the roots and destruction of the cortical lamellae of the alveolar 
sockets were noted. 

Summarizing these findings, a solid, lobulated tumor was diagnosed, and 
radical enucleation advised. The operation was performed with mandibular 
conduction anesthesia. The tumor extended from the right second molar 
to the incisor region. Teeth embedded in the tumor were removed and the 
tumor was enucleated in toto. It was well encapsulated. After its removal, 
the right horizontal ramus of the mandible consisted only of an inner and 
outer small bony span. The thin bone was strengthened by means of a 
vuleanite splint. Open-wound treatment was given postoperatively. Ex- 
uberant granulation filled in the depth of the bony wound, but, without further 
interference, the- granulations became normal and uneventful recovery 0¢- 
curred. 

The tumor consisted of a shining, seemingly homogeneous mass of yellowish 
white color. Histologically, it was a myxoma (Fig. 5), covered by a capsule 
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Fig. 1.—Photograph of the patient. The left eye was lost on account of an unsuccessful cata- 
ract operation some years before. 


- Fig. 2.—Extraoral roentgenogram showing a seemingly multilocular cystic lesion, extend- 
ing from the second molar to the incisors. Note pathologic tilting of teeth. The normal bone 
is reduced to a shell-like outer layer. 
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Fig. 4. 

Fig. 3.—A and B, Occlusal roentgenogram, positive and negative print, showing patho- 
logic inclination of teeth, irregular root resorptions, destruction of the inner cortex and lamellae 
of the seckets, and honeycomb appearance of the tumor. 

Fig. 4.—Lateral roentgenogram cf molar region. 


Fig. 5.—Histologic section; a, capsule of the tumor consisting of dense connective tissue; % 
tumor part with stellate cells in a sparse reticulum and in a homogeneous, mucinous mass. 
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of denser connective tissue, the main part consisting of stellate cells within a 
sparse reticulum and abundant intercellular mucinous masses. 

Comments.—Preoperatively, we could not decide whether this soft central 
tumor was benign or malignant. The irregular resorption of several of the 
roots was seemingly in favor of supposing that we were dealing with a malig- 
nant tumor. However, histologically we could not find even the slightest 
sign of malignancy. Thus, the irregular resorption and the destruction of 
the inner cortical lamellae of the sockets are to be regarded as a sign of a 
relatively rapid growth of a benign tumor. As shown in Fig. 6, the root sur- 
face displayed deep, irregular lacunae of resorption. 


Fig. 6. 
Fig. 6.—Lacunar resorption of the root surface. 
Fig. 7.—Lacunar resorptions of dentine from the pulpal side; a, incipient resorptions ; 
b, extended resorption; c, dental pulp, with signs of stasis. At b, the layer of odontoblasts 
is interrupted. 


Teeth in contact with a tumor are influenced in a twofold manner: by 
shifting away and by root resorption. Shifting occurs if there is room for 
the movement of teeth. In our patient, the crowns of the lower premolars and 
molars were locked by normal intermaxillary cusp relationship. Thus, keep- 
ing crowns in a nearly unchanged position, only the roots were shifted away. 
This resulted in the abnormal axial inclinations shown in Fig. 2. If the rate 
of tooth movement is slower than that of tumor growth, the inner pressure in 


the periodontal membrane may become increased whereby mesenchymal cells 
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form osteoclasts and cementoclasts. These osteoclasts and cementoclasts are 
produced from normal connective tissue cells, and are activated cells which 
perform the resorption of bone and roots similarly. 

Resorption of the root indicates only that the tumor was more rapidly 
growing than could be accommodated by shifting of the teeth. As in the micro- 
scopic section no tumor part is adherent to the tooth surface, it cannot be de- 
cided whether root resorption was performed by tumor cells or by cells deriving 
from the periodontal membrane. Considering the dense encapsulation of the 
tumor, the latter seems more probable. In favor of this view is the fact that 
resorptions are taking place from the pulpal side too (Fig. 7), where no 
tumor cells are present at all. These inner resorptions are due to an increased 
pressure in the dental pulp, caused by hemostasis. 

As in early developmental stages undifferentiated mesenchyma is present 
in all parts of the human body, the origin of our myxoma cannot be clarified. 
As it displays no sign of malignancy, no irradiations were performed post- 
operatively. As myxoma is a benign tumor, our conservative operation— 
enucleation of the tumor conserving the continuity of the mandible and even 
the germ of the wisdom teeth and all teeth not involved—seems justified a 


posteriori too. 


Announcement 


The Eleventh Annual Dinner Meeting of the Pan-American Odontological Association 
will be held at the Hotel Pennsylvania in New York City, Wednesday evening, Dec. 10, 1947, 


at seven o’clock. 
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INTRAOSSEOUS TUMORS OF THE MAXILLA 
H. BLUMENTHAL, M.D., anp H. BruNNeErR, M.D., Cuicaao, ILL. 


NTRAOSSEOUS tumors of the maxilla, except dentogenous cysts, are not 

common. Because these tumors may extend into the maxillary sinus, they 
are interesting for both the dentist and the rhinologist. We had the oppor- 
tunity to perform an operation on two eases of this type. The rarity of the 
eases and the microscopic findings of the tumors warrant this report. 


CASE REPORTS 


Case I.—I. M., white, female, aged 45. When 2 years of age, her first tooth 
appeared. Her mother told her that all her deciduous teeth were decayed 
when they came in except a few in front. The patient also said that all her 
permanent teeth except six mandibular teeth were decayed when they ap- 
peared. She claimed to have had much dental care all her life. Nine years 
ago she had all her teeth extracted except the six mandibular teeth in front 
which have always remained in good condition. At the time all her teeth were 
extracted, she said that most of them were only small pegs or roots which 
were remaining from the caries she had had. 

About three years ago, she began to have sudden attacks of sharp pain 
in the right cheek. It was first noticed on arising in the morning. Pain 
radiated to the right eye and to the right occipital region. The right side of 
the face became swollen and ‘‘black and blue.’’ Pain subsided in three to 
four hours and the swelling decreased in seven to eight hours. These attacks 
occur approximately once a week and are getting progressively worse. 

On admission, on Dee. 3, 1945, the pupils were found to be normal. She 
complained of a general urticaria. Several of the nails were longitudinally 
striated. A few showed loss of substance near the roots; one was yellowed 
and slightly irregular at the lunula. In the maxilla there were no teeth. 
There was a swelling of the right upper alveolar ridge. The swelling was 
hard in consistency, covered by a pale gingiva, and extended toward the hard 
palate. X-ray examination on Nov. 20, 1945, revealed bone destruction in- 
volving the right upper alveolar ridge and the floor of the right antrum. 
There was some cloudiness over the lateral border of the antrum. X-ray ex- 
amination on Dee. 3, 1945, showed an osteoporosis of the alveolar ridge of the 
maxilla; the sinuses were normal. Blood examination, including Kahn’s test, 
did not reveal any pathology. The tentative diagnosis of a localized osteitis 
fibrosa was made. On December 4, a sublabial incision was made 1 em. from 
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the alveolar edge and the mucosa elevated from the bone. A rongeur was used 
to remove four to five pieces of porous bone. The diagnosis was adamantinoma. 

On Jan. 12, 1946, a radical operation was performed. The bone of the 
canine fossa was extremely thin and, to a great extent, absent, exposing the 
mucosa of the maxillary sinus; the bone of the piriform aperture had a normal 
appearance. The maxillary sinus was empty. The mucosa was pale; at the 
site of the alveolar ridge it was thickened. The lateral wall of the inferior 
nasal meatus was extremely thin and was removed, creating a large commu- 
nication with the nasal cavity. The inferior turbinate was apparently normal. 
The normal gingiva and the thickened paranasal mucosa were elevated from 
the alveolar ridge, exposing a tumor about 5 em. long, which occupied the 
marrow of the alveolar process and extended approximately from the area of 
the second incisor to the posterior end of the alveolar process. The tumor had 
a red color, contained a small amount of blood vessels, and had the consistency 
of granulation tissue. It had distended the external corticalis of the alveolar 
process outward, and had perforated it at several sites so that the external 
surface of the tumor was covered only by fragments of thin bone (Fig. 1). 
It was not difficult to elevate the tumor from the internal cortex of the alveolar 
process which was about 3 em. in thickness and was considerably sclerotic. 
Resection of the alveolar process was performed, bringing into view the entire 
tumor which extended between the mucosa and the bone of the hard palate 
toward the midline and toward the canalis pterygo-palatinus, where the tumor 
was firmly adherent to the blood vessels and nerves. The tumor was easily 
elevated from the bone of the hard palate. The latter, being soft in con- 
sistency, was removed up to the canalis pterygo-palatinus. The gingiva was 
sutured to the mucosa of the cheek and the maxillary sinus was drained 
through the nose. After the operation, the mucosa of the hard palate became 
necrotic due to the obliteration of the pterygoid artery. Nevertheless, the 
final defect of the hard palate was not conspicuous and did not bother the 
patient. On May 6, 1946, the patient complained of paresthesias in the left 
arm and leg. Neurological examination did not reveal any pathology. The 
defect in the mouth was small and there was no recurrence of the tumor. It 
was not possible to get further information about the patient. 

Microscopic Examination.—Gingiva consists of an inflamed connective tis- 
sue containing many blood vessels and a small amount of pigment. The cells 
within the connective tissue are lymphocytes, plasma cells, eosinophiles, and 
a great number of giant cells which are frequently situated around a capillary. 
The squamous epithelium was normal. 

The stroma of the tumor consisted of connective tissue which in some 
places makes up the greater part of the bulk of the tumor; in other places, 
it forms only narrow septa between the tumor cells. Small hemorrhages and 
small foci of inflammation are noticeable. Frequently, the connective tissue 
shows hyaline degeneration; the accumulation of hyaline masses may have 
caused a compression and degeneration of the tumor cells. In the strema, 
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there are cellular strands and tubules which may form a loose network. The 
strands consist of numerous nuclei which do not show a specific arrangement. 
Mitoses are rare. Not infrequently there are within the cellular strands small 
eavities filled with a threadlike basophile mass or a homogenous acidophilic 
substance (Fig. 2). The walls of the tubules likewise consist of many nuclei 
without specific arrangement, or of high cuboidal cells forming one layer and 
resembling glandular epithelium. There are no enameloblasts. The strands 
as well as the tubules show a fine basilar membrane. The lumen of the tubules 
is either narrow or large and irregular. In the latter case, the epithelium of 
the wall is flat, probably due to the pressure from within. The pressure may 
increase to such a degree that the wall of the tubules is broken up and the 
cells are scattered within a homogenous mass. The lumen of the tubules is 
most frequently empty. In several tubules, there is a threadlike mass or a 
plug of cellular or hyaline connective tissue or, occasionally, a blood vessel. 


Fig. 1.—Situation of tumor (7) within the alveolar process of the maxilla and the 
hard palate (P). S, Nasal septum; M, maxillary sinus; m, mucosa; g, gingiva. From @ to 
%; the tumor has destroyed the external corticalis of the alveolar process. 


However, on no place is the lumen filled with stellate reticulum, significant 
of adamantinoma. The tumor extends close to the epithelium of the mucosa 
and has invaded a muscle of the cheek, the muscle fibers being scattered be- 
tween the strands and tubules. Where the tumor encroaches bone (Fig. 3), 
the connective tissue, cellular or hyaline, increases considerably. Though the 
bone is crumbled, osteoclasts are rare, but there is considerable formation of 
new bone, originating from the connective tissue of the tumor and laying down 
a layer of osteoid substance upon the fragments of the original bone. 
Comment.—The case presented shows an intraosseous tumor of the maxilla 
which has grown by expansion. The tumor has destroyed the alveolar process 
of the maxilla and the bone of the canine fossa to a great extent, has invaded 
the muscles of the cheek, but did not enter the maxillary sinus. The principal 
clinical findings consisted of intense neuralgic pain and a diffuse swelling of 
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the alveolar process. Based on this finding, the tentative diagnosis of a local- 
ized osteitis fibrosa was made, particularly because the x-ray film revealed an 
osteoporosis. At operation, it became evident that the swelling of the alveolar 
process was caused by an intraosseous tumor. The pain was probably caused 
by an involvement of the terminal branches of the trigeminus; the temporary 
swelling of the face (which we never have seen) may have been caused by 
pressure exerted by the tumor on the veins within the canalis pterygo-palatinus. 


Fig. 2.—A, Tumor in low magnification; e, columnar epithelium; zw, this part of the tumor is 
shown in higher magnification in B. 


The tumor was classified as adamantinoma based upon the examination of 
the biopsy. However, the examination of the entire tumor renders this diag- 
nosis doubtful. Although Ewing,’ as well as Thoma,? emphasizes that ada- 
mantinomas fail to exhibit a uniform structure and may present a structure 
similar to adenocarcinoma of mixed tumor type, yet they always contain some 
tissue elements which are related to the embryonic enamel organ. The case 
presented failed to show tissue of this type. The stellate reticulum of the 
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enamel organ and enameloblasts is absent. The microscopic examination re- 
vealed an adenocarcinoma of mixed tumor type which, to a great extent, 
showed a cylindromatous structure and was embedded within the marrow of 
the alveolar process. There were two types of cystlike cavities. The first type 
was caused by small cavities which appeared within the solid cellular strands 
and contained either a threadlike substance or a homogenous acidophilic mass. 
The other type was caused by the cellular strands which formed tubules and 
included connective tissue and occasionally capillaries. 


Fig. 3.—Tumor (7) invading the bone. The tumor enters the small narrow spaces of the bone 
(t) causing osteogenesis (@). 


It is not possible to trace the origin of the tumor. Since neither the 
gingiva nor the mucosa of the anterior part of the hard palate contain glands, 
it is likely that the tumor has derived from the mucosa of the posterior part 
of the hard palate where glands are to be found and where adenocarcinoma of 
mixed tumor type is not uncommon. 

To sum up, we feel that the tumor is an adenocarcinoma which is situated 
beneath the mucosa of the hard palate and within the marrow of the alveolar 
ridge, distending the outer cortex of the alveolar ridge but not extending into 
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the maxillary sinus. These tumors are likely to cause recurrences. In the 
case described there was no recurrence five months after the operation. This 
period of time is, of course, too short to determine the final outcome. 

Ringertz* reported two cases of mixed tumor which were located at the 
same site as our case. In both cases, the tumor had an almost adenoma-like 
struciare. In both cases, recurrences occurred. In one case, the recurrence 
had the structure of a squamous-cell carcinoma, in the second case, the recur- 
rence had the same structure as the primary tumor, but there was evidence 
of invasion of the neighboring tissue. 


Case II.—G. R., white, female, aged 16. Three weeks ago, her left cheek 
and left upper jaw became swollen and slightly tender. A similar episode 
occurred in the fall of 1945. During the latter period, an incision was made 
in the region of the left upper premolar to evacuate pus. At examination on 
July 9, 1946, the general condition of the patient was good. Her temperature 
was 99.8° F. The left cheek and the left alveolar process of the maxilla were 
moderately swollen and tender. There was no discharge into the nose or the 
pharynx. Transillumination revealed a dark antrum on the left side. X-ray 
examination (Fig. 4) showed a densely opaque mass within the left maxillary 
sinus containing several malformed dental structures. For the most part, 
these deformed dental elements had the appearance of molar teeth which had 
not erupted. A tentative diagnosis of odontoma was made. 

X-ray examination of the teeth showed several cavities and several fillings. 
The lower third molar on the right side was impacted and unerupted. The 
lower third molar on the left side and the upper third molar on the right side 
were unerupted. From the area of the second left upper premolar as far pos- 
teriorly through the area of the third molar, an opaque mass was evident 
showing a faint outline of one or more teeth, apparently embedded. The mass 
is suggestive of an odontoma (Dr. W. Rousar). 

After five days of penicillin therapy, the swelling of the cheek and the 
tenderness over the left antral region subsided. On July 20, an incision was 
made in the mouth extending from the left upper premolar area to 1 em. from 
the left piriform aperture. The fossa canina was exposed. After removal 
of the anterior wall of the maxillary sinus, the tumor presented itself closely 
adjacent to the anterior wall. The other attachments of the tumor could be 
pried loose from the rest of the antral walls and the palate bone with dental 
elevators. However, the tumor mass was too large to be delivered in one piece 
through the anterior opéning. Therefore a drill had to be applied cutting the 
tumor in half and then removing each piece by means of dental extraction 
forceps. The second premolar which was loose in the alveolar process was 
extracted. The antrum was drained through the nose. The postoperative 
course was uneventful except for a small antral fistula in the region of the 
second premolar tooth. However, this fistula healed spontaneously within 
three weeks following surgery. 

An x-ray film, taken on Aug. 16, 1946, revealed an irregularly shaped 
mass, having the density and configuration of maldeveloped dental structure, 


. 


Fig, 4.—A and B, X-rays showing the tumor within the maxillary sinus, 
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and measuring about 2 em. in the superior half of the antrum. Apparently 
this mass was part of the original tumor mass which had broken off and 
blended in with the posterior antral wall. Inasmuch as the patient was symp- 
tom-free, it was decided to watch the future outcome. Another x-ray film 
from Dec. 16, 1946, showed the remnant of the odontoma somewhat smaller 
than before. 

Macroscopic Finding of the Removed Part of the Tumor—(Fig. 5.) The 
removed tumor is oval in shape; the size is about 3.5 by 4 em., the weight 
about 20 grams. The consistency is that of a hard, osseous tumor. The sur- 
face is irregular and resembles the shell of a walnut. The tumor is covered 
by a firm, fibrous capsule. It is grown together with the removed premolar. 
On cross section, the tumor consists only of hard tissue which has a striated 
appearance. There are a few small cavities, but there is no soft tissue within 
the tumor. 

Microscopic Examination.—We are indebted to Dr. J. Weinmann for his 
kind assistance in interpreting the microscopic findings. The tumor consists 
of dental tissues, enamel, dentine, cementum, and a small amount of soft tissue 
covering the tumor (Fig. 6). There is a great number of pulplike cavities 
which occasionally contain frank pus. Many cavities are empty. It cannot 
be stated as to whether the tissue which probably had filled these cavities was 
lost during the preparation of the specimen or became necrotic. It is certain 
that these cavities do not contain a tissue comparable to a normal pulp. The 
dentine is on some places regular, on others, irregular. The calcification of 
the dentine is highly irregular and often incomplete. Globules of calcified 
dentine -surround wide areas of predentine or are simply distributed in un- 
calcified matrix. 

There is a great amount of enamel. Much of it is immature. The acid 
insoluble matrix is clearly defined with quite regular rods and inter-rod sub- 
stance. Empty spaces in the specimen have possibly been filled with mature 
acid-soluble enamel. Frequently, the enamel is covered by a thin basophilic 
cuticular layer. At several sites, cuboid cells are found, derived from the 
epithelial organ. Where these cells form alveolus-like structures, they include 
cells resembling the stellate reticulum of the enamel organ (Figs. 7 and 8). 

The cementum is either cellular or acellular. If it is cellular, the lacunae 
usually do not contain cells indicating a necrosis of the tissue. In addition, 
there is a great amount of amorphous calcification. The dentine as well as the 
cementum, shows Howship’s lacunae on several sites. Giant cells are absent. 

The soft tissue covering the surface of the tumor (Fig. 6) is frequently 
separated from the tumor by a basophilic line of insertion. The soft tissue 
consists of the following: (a) connective tissue, and (b) epithelial tissue 
(Fig. 9). The connective tissue is rich in cells. These cells are, to a great 
extent, plasma cells, polymorphonuclear leucocytes, and lymphocytes, but there 
is also a certain amount of connective tissue cells. There is a moderate amount 
of blood vessels. Within the connective tissue there are cuboid epithelial cells 
which form strands or glandular-like structures, or pieces of epithelium. For- 
mation of dentine or enamel does not take place within the connective tissue. 
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Fig. 5.—Odontoma removed by surgery. Inset shows tooth and adherent tumor. i 
Fig. 6.—Section through the odontoma. A, rudimentary teeth; CGC, cementum and amorphous \ 
masses; S, soft tissue; a, enamel organ. 
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Fig. 7.—a, enamel epithelium; b, stratum intermedium; c, stellate reticulum. 


Fig. 8.—a, enamel; b, enamel epithelium; c, stellate reticulum, 
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Comment.—The case presented shows a compound odontoma which is made 
up of a large number of more or less rudimentary teeth and a great amount 
of cementum and amorphous calcifications. This type of tumor is not frequent, 
particularly in the maxilla. In the presented case, the tumor had grown into 
the maxillary sinus. A Luc-Caldwell operation was performed and a great 
part of the tumor was removed. There are two concepts concerning the genesis 
of these tumors: Malassez® refers the majority of odontomas to proliferation of 


Fig. 9.—Section through the soft tissue (S in Fig. 6). a, epithelial cords; b, mesenchymal cells. 


the ‘‘débris epitheliaux paradentaires.’’ Perthes, Schloessmann, and Thoma 
trace the origin to misplacement of a dental follicle during the early period 
of growth. Both concepts do not agree with the findings of the presented 
case. The concept of Malassez explains the proliferation of the epithelial parts 
of the tumor, but fails to offer an explanation of the proliferation of the meso- 
dermal parts. The tumor of the presented case consists, to a great extent, 
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of dentine and cementum and both are mesodermal in origin. For this rea- 
son, we agree with Ewing who would limit the domain of the ‘‘débris para- 
dentaires’’ to the adamantinomas and the cystic tumors lined by epithelium, 
while the various odontomas may be referred to the enamel organ and the 
pulp tissue. The concept of Perthes, Schloessmann, and Thoma is based upon 
the hypothesis indicating that during the development of the teeth a soft tooth 
germ is misplaced above a more or less mature tooth, due to lack of space, and is 
split bv the latter. The dispersed small en-mel organs develon into tooth germs 
and give rise to all kinds and shapes of small teeth which may be united by con- 
nective tissue, cementum, or bone. This concept concerns particularly the 
favored site of odontomas, namely, the confined quarters of the angle of the lower 
jaw. It is in agreement with this concept that, in general, odontomas do not ex- 
hibit a boundless proliferation, but are apparently subject to the law of 
physiologic growth. When the developmental power of the dispersed pieces of 
the broken-up tooth germ is exhausted and the tumor is built up by !: rd tissue, 
the growth of the tumor ceases (Schloessmann). 

This concept does not agree with the findings in the presented case for two 
reasons: The tumor was not located in the angle of the lower jaw, but in the 
maxilla where the spatial conditions scarcely interfere with the development of 
the teeth. Furthermore, the tumor of the presented case did not exhibit a bound- 
less growth, but it did grow beyond the limits of physiologic growth. This is 
proved by the fact that it almost filled the maxillary sinus and that, despite its 
size, it contained soft tissue forming a capsule, which undoubtedly can be con- 
sidered as a potential matrix of an additional tumor growth. 

In the case presented the first two molars were merged in the tumor. 
This and the microscopic findings suggest that the tumor arose from the original 
dental follicle of one or both molars. If, in agreement with Ewing,* we apply 
the term ‘‘teratoma’’ to a group of tumors derived from more than one germ 
layer of distinct regional stamp and reproducing the organs of these regions, 
and if we, furthermore, consider that these tumors are usually associated with a 
defect in the formation of the parts from which they spring, it seems logical 
to classify the presented odontoma as a teratoma which originated a true benign 
tumor. 

Interesting is the finding of cementum and of an infection within the 
tumor. According to Schloessmann, cementum appears in odontomas which 
became manifest at a time in which, under normal circumstances, the formation 
of the tooth root, merged in the tumor, has come to an end. For this reason, 
odontomas containing cementum are found almost exclusively in patients be- 
tween 20 and 24 years of age. In this age, the formation of the root and of 
cementum has come to an end at the first two molars, and is in full swing at the 
third molar. Odontomas which become manifest prior to the normal term of 
cementum formation do not contain cementum (Schloessmann). In the case 
presented there was a great amount of cementum, particularly an acellular type. 
Yet the patient was probably not even 16 when the tumor was first noted. In 
this age the molars have not reached maturity. This again indicates that the 
odontoma of the case presented is subject to the law of tumor growth, but 
not to the law of physiologic growth. 
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The tumor has offered a remarkable resistance to infection. There are 
several ‘‘pulp channels’’ which are filled with frank pus and there is some resorp- 
tion of dentine which however does not exceed microscopic limits; furthermore, 
there is a great amount of necrotic calcified tissue, the necrosis of which 
eventually may be caused by the infection; but, in spite of the long-standing 
infection, the tumor does not show gross changes caused by the infection. This 
is probably due to the thick connective tissue which covers the tumor and which, 
in contradistinction to the tumor, is severely inflamed. Furthermore, the tumor 
contains only a very small amount of blood vessels while the connective tissue 
capsule is rich in blood vessels. For this reason, the chief pathway for the 
infection to travel into the tumor is absent. 
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EFFECTS OF RADIUM ON THE DENTITION 
Martin A. Rusuton, M.A., M.D., L.D.S., Lonpon, ENGLAND 


Y ATTENTION was drawn to this subject by the case of a young woman 

who was receiving plastic treatment under Sir Harold Gillies at Rooks- 
down House, Basingstoke. When a baby, she had been treated with radium 
for a nevus near the left angle of the mouth, and, while this had resulted in the 
disappearance of the nevus, it also seemed to have produced great retardation of 
growth of the whole region, including the anterior part of the maxilla on that 
side. Among other effects, it was noticed that the crown of the left upper 
canine tooth was much smaller than that of the right, so that at first it was 
mistaken for a deciduous tooth. 

Leist (1926) reported on the effects of radiation of pregnant women with 
respect to the subsequent development of the child, and recorded that, in ad- 
dition to microcephaly, microphthalmia, and imbecility, open-bite and much 
delayed eruption of the deciduous teeth might follow. In a further paper 
(1926) he showed the effects of strong x-rays or radium irradiation to the jaws 
of dogs at an age when the deciduous teeth were still in place. The eruption of 
the permanent teeth was retarded and these teeth showed decreased growth, 
especially of the roots; there was decreased growth of the jaws; some of the 
permanent teeth became loose and fell out; and some showed anomalies of 
position. 

The teeth of the experimental dogs were smaller than those of control 
dogs, and the deciduous teeth persisted a long time even after the permanent 
teeth had erupted. Later workers have shown arrest of dentine formation 
in animals as a result of intense irradiation, but there appear to be few records 
of the dental effects of therapeutic irradiation in man in postnatal life. The 
following case bears out some of Leist’s observations on dogs. 

A girl, 10 years old, small for her age, was presented to me by Mr. 
K. Pringle at the Children’s Department of the Dental School, Guy’s Hospital, 
recently. 

She had a cavernous hemangioma of the lips and inside of the left cheek, 
extending into the neck, and had received radium treatment at another hos- 
pital. 

At the age of 15 months, radium, a total of 11 mg. for eight days, was 
inserted into the left cheek and upper and lower lips. At the age of 3 years, 4 
months, a surface radium plaque was applied to the lower lip and left cheek. 

On examination recently, it appeared that the nevus had been consider- 
ably controlled. The lips, however, were purplish, and inside the mouth there 
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was a cavernous hemangioma extending along the whole left cheek as far as 
the back of the mouth. There was a compressible swelling in the left sub- 
maxillary region; some prominent veins were seen on the right side of the 
neck. The skin of the left side of the face was rather white and coarse. The 
following teeth were erupted: the upper incisors and first permanent molars; 
the lower incisors and canines. Many of them were much decayed ; their crowns 
were of normal size. Some teeth are known to have been extracted. 

Radiographs showed that all the anterior teeth had tapering, diminutive 
roots. Of the unerupted teeth, the crown of the lower left first premolar was 
very small with practically no root, and the apex was almost closed. The lower 
right first premolar had a crown of normal size but little root. The lower sec- 
ond premolars were absent. Both upper second premolars were very small, but 
the first premolars were probably normal. The lower first permanent molars 
were missing. The lower left second molar was missing, but the other second 
molars were present unerupted though possibly rather small. The unerupted 
left upper canine was smaller than the right. (Fig. 1.) 


Fig. 1. 

Comparing these findings with the history, it seems likely that the 
application of radium at the age of 1 year, 3 months could not affect the size 
of the crowns of the anterior teeth, in which hard-tissue formation had already 
begun, but affected the tissue from which the roots were subsequently formed, 
the effect being more severe on the side nearest the radium. It also affected 
some of the tooth germs in which hard tissue formation had not yet com- 
menced, and especially those on the left side. 

The second application at the age of 3 years, 4 months would probably 
have had little effect on the size of the crowns, but may have further stunted 
the development of the roots. Whether the complete absence of the lower sec- 
ond premoiars and left second molar was due to the radium causing absorption 
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or extrusion or was due to some other cause such as extraction, it is not possible 
to say, but the lower left second molar, at least, is not very likely to have been 
extracted. 

Whether the widespread caries is connected with the early radium treat- 
ment is a doubtful point. Rapid disintegration of the teeth following radium 
treatment in adults has been reported several times. It is not out of the 
question that in infancy irradiation might predispose to caries, either through 
causing imperfections in the structure of the tooth, or by bringing about a 
diminution in the salivary flow. 
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ENAMEL DAMAGE OF SYSTEMIC ORIGIN IN PREMATURE 
BIRTH AND DISEASES OF EARLY INFANCY 


Groree Stein, M.D., D.M.D.,* New York, N. Y. 


HE deciduous dentition presents an excellent opportunity for the study of 
the influence of certain metabolic disturbances on tooth formation. 

The advantages of such a study over the permanent dentition may be 
summarized as follows: 

1. The deciduous teeth develop in a comparatively short period which is 
as a rule well supervised medically, and pathologie episodes are usually care- 
fully recorded. 

2. It is possible to estimate the time at which pathologic changes which 
mar the teeth occurred and to correlate them with diseases suffered at that 
time. 

3. It is a common observation that metabolic disturbances even of rela- 
tively short duration exert a greater influence on the developing tissues in 
infaney than they do in later life. 

4. From the point of view of general medicine, the pathologie changes in 
the hard structures of the teeth often represent the only discernible permanent 
record of metabolic disturbances during the developmental period of the teeth. 
In most tissues of the body, such changes disappear through tissue repair. 

This paper presents a review of our studies on the dentition of infants and 
children of preschool age. In our earliest studies’ dealing with this subject, the 
enamel of deciduous teeth was selected for examination. Two types of clinically 
visible disturbances of probable systemic origin were differentiated. The first 
type, enamel hypoplasia, consisted of grooves and pits with depressions of the 
surface of the enamel and was characteristic of the teeth of prematurely born 
children. 


In the second type, the enamel surface was not pitted but was chalky and 
often stained, similar to mottled enamel, and frequently presented an in- 
creased susceptibility to caries. This type was characteristic of the teeth of 
children of mature birth but who suffered an episode of severe illness during 
early infancy. 

In the first type, we reported the hypoplasia as an interference in the for- 
mation of enamel matrix, while in the second type we reported a lack of 
calcification of the normally developed matrix. Kronfeld and Schour® and 
Diamond and Weinman,’ confirmed these observations. 
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The systemic origin of both types was manifested by the occurrence of 
both lesions along developmental lines affecting all teeth in those locations 
which were in formation at the time of the systemic disturbance. 


In this presentation, the amount of tooth structure present at birth follow- 
ing a normal full-term pregnancy is illustrated in Figs. 1 and 2. In Fig. 1, 
the formed parts of the deciduous teeth of three full-term infants who died 
of a birth injury shortly after birth are shown. For comparison, the fully 
developed crowns of deciduous teeth just prior to eruption are shown in each 


Fig. 1.—(a) Left upper central incisors, lateral incisors, and cuspid; (b) Left lower cen- 
tral and lateral incisors and cuspid; (c) Left upper first and second molars; (ad) Left lower 
first and second molars. The deciduous dentitions of the left upper and lower jaws of three 
term children who died of birth injuries are shown next to fully developed crown (pre- 
eruptive) of children who died in infancy. The first, second, and third sets of teeth belong 
to the first, second, and third birth injury fatality, respectively. The cracks and crevices of 
the enamel are caused by drying of the specimen and indicate immaturity. 


Fig. 2.—Same as Fig. 1, showing occlusal view of the molars. Note that the occlusal sur- 
faces of the second molars are not yet fully formed. 
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series adjacent to the tooth increment present at the time of birth. Variation 
in the amount of formed hard structures can be seen. 

Fig. 2 shows the occlusal surfaces of the molars. Frequently at birth, 
considerable parts of the occlusal surface are unformed. 

In our original report,* we noted that the enamel at birth was not fully 
ealcified. In Figs. 1 and 2, cracks and crevices are seen on the surface. These 
are the result of the drying of the uncalcified matrix. The apical margins of 
the teeth show a thin edge of enamel matrix. 

At birth, only the incisal edges of the incisors are covered by enamel of 
final thickness, and, on almost all the other parts of the deciduous teeth, addi- 
tional layers of enamel are laid down in the postnatal period. Of the perma- 
nent dentition, no hard structures are formed at birth, with the occasional 
exception of the tips of the cusps of the first molars. Von Ebner,® who studied 
the formation of enamel by double refraction, drew schematically the lower 
central incisor of a newborn child (Fig. 3). 


Fig. 3.—Sagittal ground section through a lower central incisor of a newborn infant, 
showing schematically the hard structures formed at that time; (a) almost. mature enamel 
of negative double refraction ; (») transitional enamel, optically neutral; (c) young enamel, 
with positive double refraction; (d) dentine. (From Ebner: Scheff’s Handbuch der Zahnheil- 


kunde 1: 325, 1922.) 


ENAMEL HYPOPLASIA OF DECIDUOUS TEETH OF CHILDREN BORN PREMATURELY 


The incisal edge of the deciduous incisors is of importance in clinical dif- 
ferential diagnosis. If enamel imperfections are present in the incisal third 
of the incisors of term-born children, the indication is that the damage oc- 
curred prenatally. Enamel pathology beyond this level must’ be attributed to 
postnatal disturbances. However, enamel hypoplasia of deciduous teeth is 
rarely observed. Occasionally, hypoplasia involving the incisal edge was ob- 
served which was assumed to be the result of intrauterine damage. However, 
a study of patients exhibiting this defect revealed that hypoplastic enamel 
of the incisal edge of deciduous teeth occurred in children born prematurely 
(about the seventh month of pregnancy). In our study, we avoided the usual 
unreliable method of obtaining histories from the mothers of children with 
this type of enamel defect, but instead depended upon the examination of 
children prematurely born, for whom reliable hospital records were obtainable. 
Among sixteen of such children examined, eight showed enamel hypoplasia 
involving the incisal third of the crown of the deciduous teeth. (Figs. 4, 5, 
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6, 7, and 8.) For control, we examined the deciduous teeth of several hun- 
dreds of normal-term children and found enamel hypoplasia in only one in- 
stance. There was no apparent cause in this case. 

In severe cases of enamel hypoplasia in premature births, there was a cir- 
cular thinning of the enamel in the incisal third of the central incisors (Fig. 4), 
Similar changes were present on the cuspids and the tips of the cusps of the 
molars (Fig. 5). In these cases, the defective areas were often lost through 
wear, and hence easily overlooked (Fig. 6). In milder cases, the hypoplasias 
were confined to the mesial parts of the incisal edge of the central incisors 
(Figs. 7 and 8). 


Fig. 4. Fig. 5. 


Fig. 6. 


Figs. 4 and 5.—M. P., 4 years of age; born at the end of the seventh month of preg- 
nancy; birth weight, 3.08 pounds. Enamel hypoplasias are evident in the incisal edges of 
the central and lateral incisors, on the tips of the cuspids, and the cusps of the molars. 
The incisal edges of the incisors are thinned. 

Fig. 6.—M. A., a 44-year-old girl; born at the end of the seventh month of pregnancy; 
birth weight, 2.92 pounds. The incisors are ground down to such an extent that only 
remnants of the defective parts of the incisal edges are seen. 
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Fig. 7.—E. M., 3 years of age. Born at the end of the seventh month of pregnancy. 
Birth weight, 4.07 pounds. Enamel hypoplasia here has affected only the mesial parts of the 
incisal thirds of the central incisors, 

Fig. 8.—Photograph of the child shown in Fig. 7. 


Fig. 9.—Photograph of the lower central incisors of the child in Fig. 6. 


cn The incisal part 
which contained the hypoplastic enamel was lost through attrition. 


Fig. 10.—Ground section through a lower central incisor of the child, M. A. (Figs. 6 and 
9). A pronounced line of Retzius corresponding approximately with the seventh month of preg- 
Rancy is seen at “a,” The hypoplastic enamel was lost through attrition. 
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The case of a patient exhibiting hypoplastic ename! is illustrated in Figs, 
6, 9, 10, 11, and 12. In Fig. 6, the cast of the teeth of a prematurely born 
child is shown at the age of 4144 years. The unnatural attrition was the result 
of the defective enamel. The exfoliated lower central incisors are shown in 
Fig. 9 and a ground section showing the loss of the defective enamel is seen 
in Fig. 10. The molars of this patient were not worn to as great an extent 
as were the incisors, so that the defective tooth structure is still visible (Figs. 
11 and 12). 


Fig. 11. Fig. 12. 

Fig. 11.—Photograph of the right upper first deciduous molar of the child in Fig. 7, show- 
ing hypoplastic enamel of the buccal surface. 

Fig. 12.—A ground section through the tooth of Fig. 11; (a) enamel hypoplasia; (b) 
the pronounced line of Retzius is a continuation of the enamel hypoplasia and is covered by 
newly formed enamel. 

The hypoplasias always develop along the lines of Retzius (Figs. 1, 2, 
and 3). Berten,® an early student of enamel hypoplasia, illustrated this fact 
schematically (Fig. 14). 

The lines of Retzius represent the rhythm of the enamel matrix formation. 
The lines probably indicate pauses in matrix formation. When the matrix 
formation was disturbed, the lines of Retzius appeared more pronounced. A 
disturbance of this type occurs normally at birth and can be recognized as the 
outer ‘‘crust’’ of the crown of the tooth forming at that time (Fig. 1). In 
the ground section, this was seen as a more pronounced line of Retzius and 
is now known as the neonatal line or ring (Schour).?° 
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Fig. 13.—Ground section of a permanent tooth with severe enamel hypoplasia for 
comparison with Fig. 14; (a) lines of Retzius; (b) hypoplastic areas; (¢c) pronounced lines 
of Retzius in continuation of hypoplastic areas; they are covered by a layer of enamel in- 
dicating recovery of the damaged ameloblasts; (d) corresponding lines of disturbance in the 
dentine. 


_ Fig. 14.—Schematic drawing from Berten,® showing the relation between enamel hypo- 
plasia and the lines of Retzius. The hypoplasia develops along the lines of Retzius and 4a, 
, ©, 4) b.1 and c! represent hypoplastic areas of the enamel. In continuation of the hypo- 
Plasi: there is always a pronounced line of Retzius which is covered by a new layer of enamel 
indicating recovery of the ameloblasts. 
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In those cases where the premature birth shock was severe enough to in- 
jure the ameloblasts, the whole increment of enamel matrix formation repre- 
sented by a Retzius line was involved. In part of this increment, no new 
matrix was formed either during or after the cessation of the disturbance. 
In another segment, a new matrix could be seen laid down over the inten- 
sified line of Retzius, indicating the ability of the younger ameloblasts to 
recover (Fig. 14). 

The clinical importance of the occurrence of this type of enamel hypo- 
plasia on the incisal edge of deciduous central incisors lies in the fact that 
the diagnosis of premature birth can be made in these cases with a high prob- 


ability of accuracy. 
POSTNATAL ENAMEL DEFECTS FORMED IN EARLY INFANCY 


Enamel in considerable amvuunts is formed in early infancy. In order to 
test effects of gross systemic diseases on enamel formation, a group of children 
was selected whose hospital records disclosed metabolic disturbances and im- 
pairment of normal nutrition in early infancy. The children who survived 
these episodes of illness (intestinal disturbances, pneumonia, severe otitis media, 
and pyloric spasm) were examined in early childhood and enamel defects noted. 
Of twelve such children examined, five demonstrated a condition of the teeth 
representative of this type of enamel pathology. 


Fig. 15. Fig. 16. 


Fig. 15.—Z. O., 5% years of age, term born; birth weight, 7.56 pounds. At the age of 
2 months he was afflicted with a severe case of otitis media of three weeks’ duration with 


high fever and loss of weight. Defective enamel and beginning caries along the develop- 
mental lines are seen. The edges of the central incisors and the tips of the cuspids are 
covered by normal enamel. 

Fig. 16.—H. M., a 3-year-old boy, term born; birth weight, 7.9 pounds. At about 3 
weeks of age, severe dyspepsia and intestinal disturbance set in and lasted almost a year. 
The incisal edges of the central incisors are covered with normal enamel; the tips of the 
cuspids, however, are involved. 


The enamel lesion, not characteristically hypoplasia, frequently presented 
a chalky appearance, often stained, resembling mottled enamel without pits 
or depressions of the surface. An important point in differentiation proved 
to be that these chalky areas did not involve the incisal edge but were located 
along developmental lines gingivally from the incisal edge. Moreover, the 
presence of the intact incisal enamel became an important diagnostic sign, 
identifying these as postnatal defects. Ground sections of these teeth dis- 
closed an absence of the intensified lines of Retzius. This important omission 
led to the conclusion that the chalky or stained enamel was a defect of cal- 
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cification of the postnatally formed enamel rather than a defect in enamel 
matrix formation (hypoplasia). 

Increased susceptibility to dental caries was observed in these areas. In 
those cases with a marked degree of involvement, ‘‘circular’’ caries, typical 
of deciduous teeth, was found. (Figs. 15, 16, 17, 18, and 19.) Frequently, 
self-cleansing areas of these teeth which usually are resistant to decay, as 
labial surfaces of incisors or the tips of cuspids, are attacked by caries as 
readily as are food-retention areas. 


Fig. 17.—A. T., 1 year, 8-month-old boy, term born; normal weight. At the age of 3 
months, intestinal disturbance and severe bronchitis occurred. Photograph shows stained 
enamel along the developmental lines. 


Fig. 18. Fig. 19. 


: Fig. 18.—P. E., 3 year, 9-month-old boy; term born; birth weight, 8.8 pounds. The 
infant became ill shortly after birth. At the age of 3 weeks, he was admitted to the hospital 
with the diagnosis of erythrodermia desquamativa, pneumonia, nutritional disturbance. He 
was under hospital care for two months. The damage on the enamel is arranged along the 
developmental lines.” Note that the incisal edges of the upper central incisors are intact 
While the cusps of the cuspids are involved, suggesting early onset of the postnatal damage. 
dist Fig. 19.—I. S., a 4-year-old girl; term born. At the age of 3 months, a severe intestinal 
isturbance set in, duration, fourteen days. Caries and stained enamel are arranged along 
the “developmental lines.” The incisal edges of the central incisors are not involved. 
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SUGAR CARIES 


Another group of children attracted our attention in the course of these 
studies. They were between 2 and 4 years of age, term born, with no history 
of early disease. However, they presented extensive destruction of the upper 
front teeth while the lower teeth and the molars showed none or only slight 
involvement. The upper front teeth were frequently destroyed to the gum line 
(Figs. 20, 21, and 22). Invariably, the history of the use of sugar pacifiers 
was obtained. In order to quiet the children or to put them to sleep, they 
received a sugar pacifier which in many cases remained in the child’s mouth 
all night. 


Fig. 20. Fig. 21. 
Fig. 20.—L. K., a 24-year-old girl; term born. The crowns of the upper incisors were 
destroyed by caries due to the use of sugar pacifiers fer over two years. 
Fig. 21.—F. H., a 2 year, 8-month-old boy; term born; birth weight, 7.48 pounds. This 
also shows destruction of the crowns of the upper incisors by caries caused by use of sugar 
pacifiers almost every night until well into his second year of life. 


Fig. 22.—E. K., a 5-year-old girl. She received a sugar pacifier every night up to the age 
of 4 years. The upper teeth to the gum line are destroyed by caries. 


DISCUSSION AND SUMMARY 


These observations are to the effect that those parts of the deciduous 
dentition of a term-born child which are formed prenatally very seldom pre- 
sent malformations of any kind. This is in agreement with the observations 
of Kronfeld and Schour® concerning the structure of prenatally formed enamel 
and dentine. 
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Metabolic disturbances occurring postnatally during tooth formation and 
calcification often have a definite influence on the caries susceptibility of the 
tooth structure formed at the time of the disturbance. 

Certain diseases of early infancy precipitating metabolic disturbances, and 
impaired nutrition even of short duration (one to two weeks) are capable of 
influencing the caries susceptibility of the deciduous dentition. 


1. The only parts of the hard structures of the deciduous dentition which 
are nearly completely. formed at term birth are the incisal edges of the in- 
cisors. The greater part of the tooth enamel involving most of the enamel 
surface is formed and calcified postnatally. 

2. The edge of the incisors represents a differential diagnostic aid for dis- 
tinguishing between prenatal and postnatal damage to the enamel. 

3. Disturbances of normal development of the enamel of the incisal edge 
are observed almost exclusively in prematurely born children. 

4. In term-born children, initial damage to the incisal edge is an extreme 
rarity. 

5. The hard structures of the permanent teeth are formed chiefly after 
birth, very little being present at birth. 
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RADICULAR CEMENTOMA 
REPORT OF A CASE 
HyMAN Bopner, D.D.S., ANp B. Norton Bopnerr, D.D:S., BrooK.yn, N. Y. 


 Rweicrapicnawiess are benign tumors composed of the dental tissue, cementum, 
and occur histopathologically in several stages. In the rudimentary state 
of cementomas, bone destruction and replacement by fibrous tissue give a radio- 
lueent roentgenographie appearance. Laminated deposition of cementum, the 
ensuing development produces a radiopaque odontoplastie stage. Finally, with 
calcification we have the terminal stage known as cementoma. 

In the past, cementomas have been regarded as rare occurrences. Improper 
differential diagnosis and lack of pathologie confirmation are responsible for 
this belief. Apical cementomas in their early stages may be removed as 
granulomas and cysts because they appear as radiolucent areas on the x-ray. 
Pathologic examination will differentiate the following varieties: (1) Odon- 
toma, containing all the elements, enamel, dentine, and cementum, or only two 
of the dental tissues; (2) dentinoma; (3) cementoma, which oceurs more fre- 
quently than dentinoma in the pure form; and (4) osteoma, which is not 
easily distinguished from a cementoma. 

Severe trauma may be the initial stimulant to the formation of such neo- 
plasms. Bernier and Thompson! suggested cementomas to be a reaction of the 
periodontal membrane, a like process in the formation of ossifying fibromas, 
fibrous osteomas, and fibrous dysplasias. Bauer? believed that the tumor occurs 
from detached fragments of cementum or from thrombosed blood vessels. Gott- 
lieb’s* contention was that it develops from the epithelial rests of Mallassez. 
Thoma‘ stated, ‘‘the dental follicle from which the cementum originates is a 
late development of the tooth germ; it forms after the enamel organ and the 
dentinal papilla have developed. The tooth, therefore develops normally, the 
tumor originating either from the apical part of the dental follicle or its end 
product, the mature periodontal membrane.’’ 

The teeth involved are normal and usually symptomless. There seems to 
be an individual tendeney or predisposition to form small multiple cementomas 
at the apices of several teeth. They are found more frequently in the mandible 
than in the maxilla. Stafne’s® ratio is 17 to 1. His figures as to incidence in 
the ages from 20 to 60 denote that it is an adult morbidity. Bernier and 
Thompson’s' ratio of 1 for males to 4 for females is an average of reported cases 
by Stafne, Thoma, Bradley, Dewey, Zegrelli and Ziskin, and others, showing 
that it is found more often in females. 

When radiolucent and radiopaque areas are present on normal lower an- 
terior teeth, an adjustment of the occlusion usually results in the deposition 
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of normal bone structure. Small radiopaque areas found in edentulous regions 
should be left unmolested unless denture prosthesis is planned. Surgical inter- 
vention is warranted in cases in which bony distention or disfigurement is pres- 
ent, there is encroachment on the sinus or inferior alveolar nerve, or there is the 
slightest possibility of its being the source of a neuralgia. Pickett® reported 
a case in which chronic persistent neuralgia disappeared after the removal of an 
apical cementoma possibly involving the inferior dental canal. 


CASE REPORT 


E. H., a white man, 33 years of age, was referred to our office for con- 
sultation and treatment. He had a swelling under the right eye and a scar 
on each side of the face. He was of good physical stature, well nourished, com- 
plained of no pain, and would not give us the cause for the scars on his face. 

Clinical examination revealed a bulging buccal plate and a slight exposure 
of the mesial cusp of the right maxillary bony impacted second molar. The 
adjacent maxillary first molar and premolars were missing. The other teeth 
appeared to be in good condition. The soft tissues of the oral cavity were nor- 
mal in color and tone. Radiograms (Fig. 1) also revealed the presence of an 
impacted third molar and a radiopaque mass obliterating the roots. The growth 
was surrounded by a radiolucent zone denoting encapsulation. Our diagnosis 
was a possible osteoma. 


Fig. 1, 


Under local anesthesia (posterior superior alveolar injection), a vertical in- 
cision was made from the mucobuceail fold, over the apical third of the cuspid, 
to the crest of the ridge distal to the cuspid, and posteriorly along the crest of 
the ridge to and including the tuberosity, and a mucoperiosteal flap was raised. 
The buceal plate of bone was removed, exposing the crowns of both teeth plus 
part of a hard, dense mass of tumor. The third molar crown then yielded to 
the forceps and the entire mass appeared to have a mobility akin to that of a 
ball and socket joint. Further removal of the buccal plate mesial to the tumor 
became necessary before the mass (Fig. 2) was lifted from its bed. The area 
was then irrigated with warm normal saline solution. There was no com- 
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munication between this area and the maxillary sinus. The surrounding osseous 
structure was smoothened, the flap returned, and the incision sutured. The 
swelling under the eye disappeared several days after the operation. There 
was uneventful healing. 

The specimen was then submitted to the Pathology Department of the 
New York University College of Dentistry for examination. 

The following is the report as rendered by Dr. Charles G. Darlington: 

Macroscopic Description.—The specimen consisted of a second molar with 
root deeply imbedded in a circumferential plum-sized stony hard mass, 1.25 by 
linch. This mass carried a shaggy limiting membrane, i.e., capsule (?) on its 
periphery. ( Fig. 2.) 

Microscopic Description.—The section showed a second molar tooth with 
just a single root saved in the section. Along one surface of this single root 
there was a hard mass. It was anchored firmly to the root and extended at 
least one inch into the environs away from the root. 

As to the tooth and root, it was easy to trace typical dentinal tubules up 
to the point of transition into the anchored mass. The calcium-impregnated 
tissue (mass) from this point on was not dentine. There were no definable 
tubules. The hard tissue was not trabeculated but was laid down in dense 
sheets or lamellae which were relieved only by widely scattered oval windows. 
It was irregularly laminated and had fewer enclosed cell lacunae than bone. 
The lacunae were empty. 

The morphologic pattern of the hard tissue resembled cementum. In 
addition, cellular activity had been exhausted, and a thin limiting soft tissue 
capsule remained around the fully calcified tumor. (Fig. 3.) 


Pathologic Diagnosis—Cementoma. 


CONCLUSION 


The tumor was clinically diagnosed as an osteoma. Similarity of morbidities 
necessitated pathologic examination, which in this case disclosed the mass to 
be a cementoma. 

The unusual size and uncommon location of the tumor have, to our knowl- 
edge, not been reported in the dental literature. 

We feel that we cannot overemphasize the importance of proper diagnosis 
and recording for statistical study and evaluation. 
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SUBLINGUAL FIBROMA 
S. Sziics,* DEBRECEN, HUNGARY 


HE sublingual fibroma is a tumor; its formation is attributed to me- 

chanical trauma resulting from irritation of the ventral surface of the 
tongue by sharp-edged lower incisors by: (1) continued suckling, (2) whoop- 
ing cough, (3) stretching of the tongue, or (4) similar habits causing the tongue 
to be pressed against the teeth. In some children trophic ulcers result, while in 
others, proliferating inflammatory reaction causes a tumor mass to develop 
slowly. 

The tumor was first described by Riga and Fede and is referred to in 
European literature as the disease of Riga or the disease of Fede. The litera- 
ture on the subject is appended below, and a case recently seen at the Pediatric 
Clinie of the University of Debrecen will be described. 

The patient, a normal 11-month-old male, was brought to the clinic because 
of a fleshy mass under the tongue. 

The child had been breast-fed up to the present, with supplementary feeding 
started two months before. Ten days ago, the child felt pain under the tip of 
the tongue, and the mother observed a fleshy mass. 

Examination revealed a normally developed baby. He had five deciduous 
teeth, three erupted in the upper and two in the lower jaw. At the ventral 
side of the tongue where the lingual frenum is inserted, an ulcerated, somewhat 
elevated tumor was seen. It had an almost circular shape and measured 10 to 
12 mm. in diameter. It seemed to be pedunculated, having a short, broad pedicle. 
On palpation, it was found to have a hard consistency; it felt almost like car- 
tilage. The grayish-yellow ulcer covering the tumor could be easily removed, 
leaving a bleeding surface. 

The tumor was removed surgically. The following day hemorrhage résulted 
which was controlled by hemostypties. The lower incisors were made smooth by 
grinding down their cutting edges. The patient was discharged, relieved, eight 
days later. 

The pathologie report by Professor S. Gkrés follows: 

The surface of the tumor is covered by stratified epithelium. From this 
stratified epithelium, deep and mighty pegs intrude into the deeper layers. In 
these pegs, several mitoses are to be seen, and the normal structure of stratified 
epithelium is altered as, instead of the basal-cell layer, edematous, swollen, 
spheroidal or spinous cells are to be seen, and in the center of the pegs in some 
spots, signs of cancroid pearl formation are seen. Within the stratified epi- 
thelium, in some parts, necrosis and infiltration with inflammatory cells are 
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present. In other parts, the epithelial covering is lost, and here dilated blood 
vessels with endothelial cells lie close to the surface. 

The subepithelial connective tissue is somewhat edematous and infiltrated 
by inflammatory cells and leucocytes. Its vessels are dilated. The reticular 
connective tissue is increased. In deeper layers the fibrous connective tissue 
forms crossing bundles with an increased number of cells, with necrotic spots 
and dilated vessels having a thickened wall. In this part, also, the connective 
tissue displays a leucoeytic infiltration. Among the leucocytes some eosinophiles 
are present. 

In the parts examined, the stratified epithelium is in the state of violent 
proliferation. This resembles a carcinomatous proliferation, but differs from 
the latter by lack of selected nidi of epithelial cells. The subepithelial connec- 
tive tissue is proliferating too, but this is no neoplastic proliferation; it is due 
to chronic inflammation. 

The changes of epithelium and of connective tissue are regarded not as 
neoplastic but as chronic inflammatory reactions caused possibly by a chronic 
traumatic irritation. 
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FRACTURES OF THE EDENTULOUS OR SEMIEDENTULOUS 
MANDIBLE 


L. T. Russeiu, Jr., D.D.S., ASHEVILLE, N. C. 


O THE oral surgeon, fractures of the edentulous mandible present a prob- 

lem of variable extremes, the successful management of which may swing 
from a simple head bandage to open reduction. The variable between these 
two extremes depends largely upon the nature and extent of injury, and some- 
what upon extrinsic cireumstaneces. By extrinsic circumstances, I refer to the 
existence of a lower denture, and its serviceability from the standpoint of a 
splint. 

The management of fractures of the semiedentulous mandible depends upon 
the nature and extent of injury, the number and position of teeth remaining in 
the arches, and also their value as points of attachment for stabilization. 


GENERAL CARE OF THE PATIENT 


Prior to the introduction of penicillin into general usage, some cases would 
not have necessarily been hospitalized for prophylactic medication, but would 


have been given one of the sulfonamide drugs with a daily blood examination 
for control. However, since penicillin is now available, I hospitalize all my 
eases of fractured maxillary bones. I feel that penicillin properly administered 
is superior to the sulfonamides both as a prophylactic measure and as a 
therapeutic treatment. And I do not think there is any question about its 
being decidedly less toxic, although some patients do have a degree: of in- 
tolerance for the drug, and in rare instances the reaction is of such a violent 
nature that its administration must be discontinued. Fortunately, such in- 
dividuals usually tolerate the sulfonamides very well, giving us an alternate 
effective agent against infection. And, occasionally, where an active infection 
exists, it is advantageous to use the two drugs in combination. 

Since I feel that prophylactic medication is beneficial in all cases involving 
fractures of the jawbones, I would like to elaborate somewhat on the subject of 
these two drugs, especially their clinical versatility. 

In my own practice, I have found that a patient who has a reaction from 
one type of sulfonamide will perhaps tolerate another sulfonamide preparation 
much better. However, this does not always prove to be true, and caution should 
be observed in the test dose, particularly if the reaction to the first preparation 
used is alarming. I find that the symptom of nausea is the predominate 
reaction which is most readily altered by a switch in chemical composition of the 
sulfonamides. 

The only reaction I have observed to the administration of penicillin is 
a dermatitis. It is most pronounced on the skin of the face, hands, and feet. 
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There may be some degree of swelling, but the intense itching produced is 
usually the most disagreeable symptom to the patient. This reaction may be 
overcome in part by the oral administration of 50 mg. Pyribenzamine. 

For best results, penicillin should be administered by the intramuscular 
injection in an isotonic vehicle every three or four hours, and recent literature 
on the subject indicates the drug to be more rapid and effective when injected 
into the deltoid rather than into the gluteal region. This seems to be purely 
a clinical observation without explanation. 

My routine orders on hospitalization of patients with fractured jaws are as 
follows: 


1. Penicillin calcium, 40,000 units initial dose, and 30,000 units every four 
hours. (For children, dosage is reduced accordingly. ) 


Rationale.—Prophylactic against infection. 
2. Icecap or collar to face and jaws continuously for first twelve hours 
following injury. 


Rationale.—To inhibit inflammatory edema of the adjacent soft tissues of 
the face, thereby preventing as much as possible any venous congestion from 
interfering with the arterial circulation. 


3. Saline mouthwash or irrigation at 97° F. to 102° F. every four hours. 


Rationale-—Mechanical cleansing, and heat therapy. The heat therapy 
is intended to accelerate the inflammatory reaction, which is essential and is a 
part of any repair of tissue. The heat not only increases the arterial circulation 
by its vasodilator influence, but when maintained at the proper temperatures, 
it exerts maximum leucocytie attraction. 


4. Pantopon, % grain, p.r.n. 


Rationale.—F or relief of pain, and to combat shock; it is very effective, and 
does not ordinarily produce nausea. 


5. Liquid diet, high in calories and vitamin content. Force fruit juices. 


Rationale-—To sustain adequately the food requirements of the patient 
without disturbing the injured area. The high vitamin C intake, according to 
some authorities, accelerates the healing of fractured bones through increased 
fibroblastic activity. 


In an attempt to avoid confusion in this discussion, I will begin with the 
type of case requiring only a minimium of operative procedure and postopera- 
tive care. As we go along, I will include other and more complicated cases 
in order of their difficulty in management. 


TYPE I—COMPLETELY EDENTULOUS FRACTURES (OCCURRENCE 
APPROXIMATELY 5 PER CENT) * 


These fractures include simple unilateral fracture of the edentulous 
mandible, with the line of fracture occurring somewhere in the area between 
the missing first premolar and molar teeth. The fracture is a more or less 
vertical crack through the body of the bone, without displacement. There is 4 


*Percentage occurrence in my practice. 
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weil-formed lower aveolar ridge, to which has been adapted a serviceable denture 
with long buecal and lingual flanges. The maxillas contain a full complement, 
or nearly so, of natural teeth; or the upper jaw is also edentulous, but has been 
fitted with a good, serviceable denture. In either ease, the occlusion is satis- 
factory. 

Operative Treatment of Type I—The two central incisors are removed 
from the patient’s lower denture to facilitate the passage of fluids into and from 
the mouth. The lower denture is then securely wired into proper occlusion with 
the upper teeth or denture as the case may be. This is accomplished by passing 
intermaxillary wire ligatures through the interproximal spaces of natural teeth 
or small holes drilled in the dentures. The dentures are then inserted into the 
mouth, properly seated, and held into position by a four-tail bandage or 
Barton’s bandage for a period of from four to six weeks. 

The period of hospitalization should not be less than four days, and the 
patient should be given proper instructions in home care when dismissed from 
the hospital. The patient should be seen every other day for the first two weeks, 
and at biweekly or weekly intervals thereafter. 

Complications.—The usual complication is infection. Infection is, of course, 
evidenced by increasing temperature. Space will not permit us to go into that 
phase of pathology. 

Treatment of Infection—The treatment consists in constitutional care plus 
drug therapy and incision and drainage, if indicated. Drug therapy should 
include administration of penicillin, sulfonamides, or a combination of the two. 
If the infection progresses to the stage of suppuration, extraoral incision is 
indicated. This may necessitate adjustment of the fixation bandage due to 
edema, or for surgical access. 

Caution.—In my opinion, pentothal sodium is the anesthetic of choice for 
incising the areas of the head and neck in suppurative conditions, unless there 
is some definite contraindication such as idiosynerasy to barbiturates or age 
factor. But, regardless of the anesthetic used, extreme care should be exercised 
in blunt probing or dissection, lest we cause a spontaneous rupture of the 
pus into the pharynx. 

The surgeon should always have a dependable suction apparatus at hand, 
and should always be prepared to do an emergency laryngotomy or tracheotomy. 
The spontaneous rupture of a large amount of pus into the pharynx of a patient 
with an immobilized lower jaw, particularly while under a general anesthetic, is 
quite a serious problem. Aspiration usually can be prevented by the insertion 
of an intratracheal tube through the nose. 


TYPE II 


PARTIALLY EDENTULOUS (OCCURRENCE APPROXIMATELY 50 PER CENT) * 


This type of case frequently requires only intermaxillary wiring, depending 
upon the position of teeth remaining in the arches and the location of the frac- 
ture or fractures. Labial arch wires are used to bridge the spaces where there 
are missing teeth, a technique familiar to all of us who attempt to treat 
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fractures of the jaws, and requiring no explanation on my part. Oceasioi ully, 
however, there are cases of the partially edentulous class which require a com- 
bination of various methods and appliances. To illustrate such a combination, 
let us consider the following ease: 

The patient’s lower jaw is edentulous except for the six anterior teeth and a 
lone third molar on the right side which has no opposing member in the upper 
jaw. The single molar on this side is in the line of fracture, but is more or less 
attached to either the long or the short fragment. The fracture is compounded 
to the inside with extensive displacement. The short fragment is riding upward 
due to muscular pull of the masseter and temporal muscles. 

The maxilla contains enough teeth for sufficient anchorage for inter- 
maxillary ligatures. 

Operative Treatment of Type IJ.—Intermaxillary ligatures are placed in 
advantageous positions in the maxilla and anterior part of the mandible in the 
usual manner. Ordinarily, local anesthesia by infiltration into the maxillary 
and mandibular interdental papillae is all that is necessary, since these are the 
structures painfully involved in placing the ligatures. I can see no reason for 
submitting the patient to unnecessary manipulation of the injured jaw in at- 
tempting conduction anesthesia. In most instances of extensive displacement of 
the fragments, the mandibular nerve is either severed or damaged to such extent 
that anesthesia is traumatically induced in its area of distribution, with the 
exception of the long buccal branch. 

After the ligatures are placed, the patient is returned to his room, and 
orders are given to withhold food and drink from midnight until surgery the 
following morning, at which time the actual reduction and immobilization is 
earried out. The anesthetic of choice is pentothal sodium. It is ideal for such 
short procedures, and eliminates encumbering apparatus from the operative 
field. The patient reacts slowly as from a natural sleep, and nausea is rarely 
manifest, which greatly reduces the danger of aspirating vomitus while the 
jaws are immobilized. 

A stent of ordinary semisoft modeling compound of sufiicient bulk is placed 
over the lone molar tooth in the mandible; the long fragment is reduced to proper 
position and held in place by the application of intramaxillary ligatures. The 
stent is very efficient in retaining not only the preper vertical relationship of the 
short fragment to the upper jaw, but, by virtue of its adaptability to the tooth 
and surrounding soft tissue, it also gives a degree of buccolingual stability. 


TYPE II—PARTIALLY EDENTULOUS WITH ANTERIOR TEETH REMAINING (1 PER CENT)* 


In this type, we need only to modify the findings in the case just discussed, 
and assume that all conditions are the same, except that there are no molar 
teeth or other teeth posterior to the six anterior teeth in the lower jaw 
bilaterally. The six anterior teeth are suitable for intermaxillary attachment, 
and have satisfactory occlusion with the teeth of the superior maxilla. 


*Percentage occurrence in my practice. 
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Operative Treatment of Type I1I.—I prefer general anesthesia in any case 
requiring an extraoral approach, usually ether if possible, administeerd by the 


intratracheal method. 

The first part of the operation should be performed under strict aseptic 
technique. The operative field surrounding the angle of the mandible on the 
fractured side should be prepared in the usual manner, and if the patient 
is a male, the area should be carefully shaved prior to the operation, cleansed by 
scrubbing with antiseptic soap, and covered with sterile gauze. 

An incision, one to one and one-half inches long, is made through the skin, 
beginning on a level with the lobe of the ear and curving along the posterior 
and inferior border of the angle of the jaw. Sharp dissection is carried out 
down to and through the periosteum. The wound margins are retracted. The 
bony angle of the bone is thus exposed and drilled with a small bit through its 
thickness near the angle, but sufficient margin is allowed so that the wire to be 
inserted will not pull through the bone, should some pressure’necrosis occur 
during the interval of immobilization. 

A 0.0226 stainless steel or tantalum wire ligature is inserted through the 
hole from the outer aspect of the bone, and retrieved with a hemostatic forceps 
on the lingual aspect. Both ends of the ligature are left protruding posteriorly 
from the wound, which is closed, in the usual manner, above and below the 
wires with one or two sutures. The ends of the wire ligature are anchored 
temporarily against the skin with sterile pressure dressing. 

The second part of the operation is to place intermaxillary wire ligatures 
on both upper and lower anterior teeth. 

The reduction and immobilization is carried out the following day under 
pentothal sodium anesthesia, after first constructing a plaster of Paris headeap 
incorporating one end of a stiff wire, with the opposite end tending downward 
close to the head behind and slightly below the lobe of the ear. <A piece of 
coat hanger wire serves admirably for this attachment, and the extended end 
should be bent in the form of a small loop or hook. 

The two ends of the previously placed wire ligature in the angle of the 
bone are twisted together to form a small loop, and after the fractured frag- 
ments are reduced to proper position, the loop should be securely fastened to the 
stiff wire projection from the plaster headeap, and the upper and lower jaws sub- 
sequently wired into occlusion. 

This method does not always give satisfactory results, since the fixation 
only prevents foreward displacement and does not prevent lateral and backward 
displacement. The fracture can best be treated by the method described below. 
If an ineision is made, it may just as well serve to drill a hole in each fragment 
to use transosseous wiring. 


TYPE IV—COMPLETELY EDENTULOUS WITHOUT DENTURES (10 PER CENT) * 
= V—PARTIALLY EDENTULOUS WITH INADEQUATE INTERMAXILLARY ATTACHMENT 


| group these two classes under one type of treatment because the treatment 
\tively the same in each elass. Type III also may be treated by this method. 


*Percentage occurrence in my practice. 
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In treating fractures of this type, whether compound, multiple, or com- 
minuted, I have attained the most satisfactory results in forty-four cases by 
open reduction and direct transosseous wiring. Despite the fact that many 
failures from performing open reductions on fractured jawbones have been 
reported in the past, my experience in this type of management has been more 
successful than the so-called more conservative methods. Such methods as 
taking snap impressions of fractured mandibles and constructing splints or 
dentures for immobilization, in my hands would necessarily come under the 
heading of ‘‘wishful thinking.”’ 

Fortunately, my operations for open reduction have been performed during 
the ‘‘sulfonamide-penicillin era,’’ which no doubt has contributed greatly to 
their successful management. I have encountered no higher incidence in infec- 
tion in my open reductions than in cases of a simpler nature requiring only 
intramaxillary fixation, and in no case to date has infection resulted in non- 
union or sloughing of the wire ligatures. In forty-two cases, stainless steel wire 
was used, and in two recent cases I used tantalum wire due to claims of its 
excellent tissue tolerance and because it is said to be biologically inert. 

In one case, I did an open reduction on a male patient, who, before losing 
all his teeth, gave a history of a previous fracture treated by intramaxillary 
fixation. He stated that he had less postoperative discomfort from the open 
reduction method than experienced before, particularly as it permitted him to 
open his mouth and carry on the more normal function of the jaws in eating 
and talking. It also enabled him to maintain a much higher degree of oral 
hygiene. 

Operative Treatment of Types IV and V.—In all cases of fractures of the 
body of the mandible using the open reduction technique, the incision is made 
through the skin, platysma myoides muscle, and cervical fascia along the inferior 
border of the bone. It extends down through the periosteum to the bone. The 
incision is made sufficiently long to gain free access to the separated fragments, 
and should be predetermined. 

A good aseptic surgical technique necessitates discarding the scalpel used 
to incise the skin. For obvious reasons, therefore, it is much safer to make the 
incision too long than to have to increase its length after the deeper structures 
have been invaced. 

Provided the incision is made of sufficient length, there will be no necessity 
for creating and laying back a flap to gain free access, as we need only to expose 
that portion of the inferior border of the fragments buccally and lingually below 
the mylohyoid line. (In no case is it advisable to invade the sublingual struc- 
tures above the mylohyoid floor in performing an open reduction on the body 
of the mandible.) An exception to this would be for the removal of foreign 
bodies introduced at the time of injury. 

After the fragments have been exposed, they are grasped with heavy bone 
forceps and held by an assistant while a small hole is drilled near the inferior 
border of the bone approximating the fracture line by about one-fourth incl. 
One hole in each fragment is usually sufficient. 


— 
“ 


Fractures of Mandible 855 


om- Wire ligature of 0.0226 gauge is inserted from the lingual aspect of the 
by bone, so that the two ends ean be twisted on tne buceal side. With this tech- 
une nique, there is no guesswork in approximating the fractured fragments, but it is 
Wes imperative that no muscle or other soft tissue be caught between them. 

ore The incision is closed by layers from the bottom up, and without drainage. 
as Drainage is indicated only in fractures compounded to the outside with the in- 
or troduction of foreign material. If infection develops subsequent to closure of a 
the supposedly clean wound, drainage can be established when suppuration is 

evident. It is desirable to immobilize the nandible at least for part of the 

ing healing time, instead of relying on the wire e uirely. 

to In conclusion, let me say that I do not advocate the method of open reduc- 
‘ec- tion routinely, nor do I perform it on my patients when I feel that more con- 
nly servative methods will accomplish the desired results. However, should I have 
on- the misfortune to suffer a fractured mandible in the future, and if I should be 
‘ire fortunate in securing the services of the right man, teeth or no teeth, I would 
its prefer open reduction. 
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COMPOUND, COMPOSITE ODONTOMA 


REPORT OF A CASE 


JOHN L. CoynowetH, D.D.S., NEwarK, OHIO 


HE following case is presented to show the importance of radiographic 

examination before the removal of a retained deciduous tooth. Not only 
may the underlying permanent tooth be absent, but anomalies, cysts, or tumors 
may be present. 


Fig. 1.—Apical radiograph showing a nodular, opaque mass superimposed on a fully developed 
unerupied central incisor 


Fig. 2.—Gross view of mass removed, showing three small, irregularly shaped teeth and @ 
mass of connective tissue. 
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Fig. 4. 


: Fig. 3.—Micrescopic section showing normal arrangement of tissues, consisting of pulp 
tissue, dentine, and remnants of enamel. 

Fig. 4.—Microscopic section showing collagenous connective tissue in which small epithelial 
rests are present. 


Fig. 3. 
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An 11-year-old white boy complained of the absence of the ‘upper left 
permanent central incisor. Three years ago, because of late retention, the 
deciduous incisor had been removed from this area by a dentist. 

Clinical examination showed the presence of the following teeth: 

T7654321| 234! 


Apical radiographs showed the presence of a fully developed unerupted tooth 
and a nodular, radiopaque mass lingual to the unerupted tooth (Fig. 1). 

Treatment.—Under local anesthesia, an incision was made over the incisal 
edge of the unerupted incisor and extending lingually about 2 em. The muco- 
periosteum was easily stripped back, revealing two growths. The mesial growth 
was a small, partially formed tooth, shaped like a cuspid. Separated from this 
by a thin septum of bone was a mass of granulation tissue in which was em- 
bedded two small, irregularly shaped toothlike structures, which were enucleated 
with ease (Fig. 2). The flap was returned and the incision sutured, leaving 
the incisal edge of the permanent tooth projecting into the oral cavity. Another 
radiograph was taken which revealed the mass completely removed. 

Laboratory Report——The material examined consisted of three small calci- 
fied masses and a mass of connective tissue. The calcified bodies were decalcified 
and examined microscopically. Each consisted of pulp tissue, dentine, and rem- 
nants of enamel. The arrangement of the tissues was normal and predentine 
was present. The dentoenamel junction had unusually coarse scalloping. (Fig. 
3.) In the mass of collagenous connective tissue, small epithelial rests were 
present. These appeared to be odontogenic in character. (Fig. 4.) 

Diagnosis—Compound, composite tumorous anomaly of the tooth (odon- 
toma) with epithelial proliferation in the connective tissue. 

This odontoma developed in the same region as the upper left permanent 
central incisor and apparently interfered with its eruption. The presence of 
epithelial islands in the surrounding connective tissue indicates that this anomaly 
might have developed into a dentigerous cyst, or might have formed more tooth- 


like masses. 


I should like to recognize the help of Hamilton B. G. Robinson, D. D. 8., Professor of 
Dentistry, Ohio State University, Columbus, Ohio. 
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METHODOLOGICAL APPROACH TO TOOTH REMOVAL FROM 
THE FUNCTIONAL STANDPOINT 


THe LUXATION METHOD 
J. Asais, M.A., D.D.S., Po.D.,* New York, N. Y. 


ELEMENTS OF METHOD 


HE philosophy behind the methodological approach to exodontia is: (a) to 

simplify procedures by synthesizing present-day knowledge in the field, and 
(b) to formulate a theoretical frame of reference by shifting the focus of 
attention from particulars (forceps, elevators, gouges, and other instruments) 
to universals (concepts, principles, stages, and other ideas). Thus, knowledge 
in this phase of dentistry takes precedence over what was characterized as the 
‘‘brutalizing methods accompanying ‘the knee and the chest’ technique. . .’’ of 
the past.2, Tooth removal, therefore, cannot be relegated to the laymen or the 
empiric; it must at all times remain in the hands of the scientifically educated 
dentist who is trained in surgical methods, techniques, and skills. 

When speaking of a method, I have in mind a fundamental basic principle, 
or set of principles, or guide in carrying out a systematized procedure through 
a sertes of consecutive steps designed to obtain a specific objectwe. From the 
standpoint of function, luxation is kept in mind as a guide during the entire 
process of removal when the luxation method is used. The main instrument 
for removing teeth by the luxation method is the forceps. 

The practical objectives in approaching tooth removal procedures from 
the methodological viewpoint are: (1) to reduce accidents to a minimum, (2) 
to enable the operator to control the operative process with the greatest possible 
assurance, (3) to provide the operator with the psychological requisites for the 
control of the patient, (4) to furnish a practical aid to planning operative 
procedures with respect to surgical, financial, and office management prefer- 
ences, 


FUNCTIONAL CLASSIFICATION OF REMOVAL METHODS 


From the functional viewpoint, the methods of tooth removal may be classi- 
fied into three main categories. These are: (1) luxation, (2) elevation, and (3) 
open resection. The designation given each of the methods is implied in the 
guiding principle. Regarding the first, the most common procedure of tooth re- 
moval is popularly known as ‘‘extraction.’’ It is generally identified with the 
‘‘foreeps’’ and is often referred to as the ‘‘forceps method.’’? What is com- 


_*Assistant Professor of Oral Surgery and Former Associate Professor of Philosophy of 
Dentistry, New York University College of Dentistry; Consultant Nutritionist, Department of 
Health fat Department of Hospitals, City of New York; Lecturer on Public Health, New York 

niversity. 
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monly called ‘‘surgical removal’’ is here identified as the open resection method. 
Thoma uses the designation ‘‘odontectomy.’”* 

My main purpose in this discussion is to describe a luxation method of 
tooth removai which I have found satisfactory and useful both as a surgical 
procedure and as a teaching device. Elsewhere,‘ I presented the functional 
classification of tooth removal and discussed one of three methods, namely, the 
elevation method. 

I do not propose to deal here with those aspects of this oral surgical prob- 
lem which have been dealt with in the literature.» © * The recorded experiences 
of the past and recent advances made in the solution of the problems of tooth 
removal, have been described in textbooks on exodontia and oral sur- 
gery.® ® 1% 11, 12,13 Nor is it necessary here to deal with the preoperative, opera- 
tive, and postoperative phases of practice.’* 1° With regard to treatment 
planning, the choice of method is guided by the status of the crown, the curva- 
tures and position of the root or roots, and the density of the underlying bone 
structure and tooth relationships based upon radiographic and elinical study.” 


TWO STAGES OF THE LUXATION METHOD 


Luxation is the basic guide of this method. The process is divided into two 
major phases or stages, the static and the dynamic. Three principles guide the 
procedure in each stage. In the first stage, no attempt is made to move the 
tooth or root from its position. Hence, we designate this phase in the process 
as the static stage. The second stage is the one in which tooth movement is at- 
tempted and continued until the tooth or root is removed. Hence, we designate 
this as the movement or the dynamic stage. 


THREE PRINCIPLES OF THE STATIC STAGE 


The three principles to be observed in the static stage are: (1) separation 
of periosteum, (2) long axis parallelism, and (3) fixed grip. 

1. Periosteal Separation.—The beaks of the forceps perform the functions 
of periosteal elevators. The lingual beak is applied first. It is placed in position 
on the lingual side of the crown, separating the periosteum and sliding beyond 
the neck of crown on the root and held there. The same procedure is then 
earried out on the buceal or labial side. 

2. Adjustment to Long Axis.—The forceps is placed in such a position that 
when an imaginary line is drawn through the long axis of the root of the tooth 
and the long axis of the handle of the forceps it will form a straight line. 

3. The Firm Grip—tThe handles of the forceps are closed tightly, which 
eauses the beaks to grip the root firmly. Under no circumstances must the 
handles be loosened during the operative manipulations of movement which 
begin in the dynamic stage. 

If, in spite of the strict observance of these principles, a fracture occurs, the 
accident must have taken place during the dynamic stage. No fracture can take 
place in the statie stage. The operator can correct any missteps in the future. 
This serves also as an evaluation device that may help to reduce future 


accidents. 


Methodological Approach to Tooth Removal 


THREE PRINCIPLES OF THE DYNAMIC STAGE 

In this stage, the coordination of forward, backward, and rotating move- 
ments is carried out in the order indicated below. The successive steps are given 
in the prineiples that follow. 

1. Widening the Arc.—The objective is to obtain the spread of the walls 
of the socket to correspond to the spread of the roots. This must cover all 
aspects associated with widening the are. This widening of the are is accom- 
plished by repeated buccal and lingual movements, describing each time an are 
of larger radius. The are is increased slowly. No attempt should be made to 
move, at the very outset, the tooth abruptly from side to side describing a very 
wide are. 

2. Least Resistance Path—The direction of the are-formation-movement is 
modified, when necessary, to meet the needs to what is referred to as the ‘‘path 
of least resistance.’’ 

3. Moving Away From Socket.—The tooth should be moved in the opposite 
direction, i.c., away from the socket. This motion should be synchronized in the 
process simultaneously with carrying out procedures according to principles 
1 and 2. For example, an upper or maxillary tooth is thus moved away from 
the socket or downward. 


SKILLFUL SURGICAL PRACTICE 


The student or practitioner who has familiarized himself with these 
theoretical fundamentals can then concentrate on developing skill in per- 
formance. He learns to ‘‘feel’’ every movement and responds to surgical needs. 
I use the expression ‘‘feel’’ to convey the meaning of smoothness in the 
coordination of operative procedures and digital dexterity. Removal instru- 
ments, in the hands of an operator who has learned to correlate theory and prae- 
tice, reflect his sensitiveness to clinical situations and patient reactions. They 
ultimately become the expression of his knowledge and skill. 


The operator is guided by method, not by chance. Knowledge dictates the 
choice of method. The dentist who is scientifically trained in the methodology 
of tooth removal is the one possessed of the knowledge needed for sound and 


9, 20 


efficient practice.?® 1% ? 
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THE C. V. MOSBY COMPANY 
Publishers 
3207 Washington Blvd., St. Louis 3, Mo. 


December 1947 


Dear Subscriber: 


As you know, the "American Journal of Orthodontics 
and Oral Surgery" will be split up into two separate 
journals after January first. One will be titled "American 
Journal of Orthodontics"; the other "Oral Surgery, Oral 
Medicine and Oral Pathology." 

If you haven't told us which of the two new journals 
you will want for the balance of your subscription tern, 
please do so immediately. We will have to address the 
envelopes for the first issues during December, so there 
is no time for you to lose in acquainting us with your 
wishes in this matter. 

Each of the two journals will be considerably larger 
than its respective section in the present publication, 
and each will be $8.50 a year for domestic or Pan-American 
service, and $9.50 for foreign service. We will complete 
present subscription terms with one or the other journal, 
as subscribers direct. To those subscribers who fail to 
make an election, we will send the "American Journal of 
Orthodontics" for the balance of their subscription tern. 

Many individual subscribers--and libraries, clinics, 
and other institutions--will, of course, want both 
journals. And they will want complete files--complete 
from the very first issue. If you are among them, we also 
urge you to place your order for the second journal 
without delay, so we can reserve copies for you. 

So, again--please write to us today, and tell us 
which journal you will want after January first on your 
present subscription, and whether you also wish to 
subscribe to the other publication. 


Cordially yours, 
THE C. V. MOSBY CO., Publishers 


Afred W. Volland 
Circulation Manager 
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manship guaranteed. 100 different types for | 
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and many new designs by: 
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RAY McCLINTON | 
HAYS N. NANCE 

C. C. STEINER | 
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Unitek Form-Fitting Blanks save you valuable time as they | 
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fit on both gingival and occlusal edges and are designed | 
H. W. GENERAL ENGINEERING AND | 


so that the lingual portion will be above the gum line for 


maximum comfort and stability of the band. We will MANUFACTURING co. 


919A California Drive, BURLINGAME, Calif. 
gladly submit samples for your examination. P. 0. Box 1066 
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PROTECT YOUR HOME FR 
Single Buccal 


—Designed for spotwelding or 
soldering to the buccal surface 
of the molar or anchor band to 
receive ends of the labial arch 
wire. Force may be applied by 
any of the simple or complex 
locking techniques. 


Molar Hooks 


—Designed for anchorage tothe 
buccal surface of orthodontic 
bands as a convenient attach- 
ment whereby the intermaxillary 
elastic may be easily replaced. 
The floor of the hook provides 
a large enough spotwelding or . 
soldering surface for secure Bus 
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NOW AVAILABLE 


FOR IMMEDIATE DELIVERY... 


‘THE HIGHLY PERFECTED 
CAREY SLIDING TWIN SECTION 


Dr. Carey’s authoritative article on the 
principles and mechanics of treatment 
with this mechanism appeared in the 
January 1947 issue of the American 
Journal of Orthodontics and Oral 
Surgery. 
For upper and lower arches, 
$1.25 each. 


NEW RECTANGULAR WIRE 324,000 lbs. per sq. in. 


3) Straight and accurately drawn, to form 
(used with the Carey Sliding Twin (3) 


Section). This wire meets by ac- (4) Springy and hard—not brittle. ; 
tual test, the exacting preference Sites -0215 O28, & 
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where you need superior ‘edge strength’ 
use Temperable Band Metal 


You can't appreciate how wonderful this band metal is until 

you've made bands with it. Made of a special gold alloy, it 

has a peculiar softness and pliability in its annealed state. It 

possesses a remarkable sensitivity to heat that takes most of 

the bother out of your work. 
Not only do these qualities make construction easier, but 

your appliances will be safer, and stronger. A desirable stiff- 

ness is imparted to your bands after you have tempered your 

work. You'll find too. that this particular stiffness has no brittle- 

hess—you get the kind of “edge strength” you want. READY- MADE 
Aderer Temperable Band Metal is a platinum color gold SEAMLESS BANDS 

alloy—not a plated metal. Its specific gravity is so low that Yes, Temperable Band 

you get approximately double the amount of material per siete a 

dwt. Its cost is therefore actually extremely low. bands at an average cost 
You can get Aderer Temperable Band Metal in all the | a pa sore 

gauges and widths you require at $2.15 per dwt. on request. 


ULIUS ADERER, INC. 
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EVERY SECOND of every minute of every hour of every 
day, an injection is made with Monécaine in a dental 
office, clinic or hospital somewhere in the world. In 1946, 
19,500 gallons of Monécaine solution were needed to 
supply the requirements of the healing professions! 


An anesthetic has to be superior to achieve such wide- 
spread popularity! But the preference for Monécaine 
over procaine solutions is an even greater tribute to its 
"extra" qualities; to its uniform dependability, to its 
record of profound, uneventful anesthesia in every day 
use. Given their choice, 99.2% of all users of Novol 
procaine solutions have voluntarily changed to Mondcaine 
since its introduction in 1937, 


In your practice . . . on your patients — use Mondcaine, 
‘epthe local anesthetic solution that dentists prefer! 


Monécaine is the registered trade mark 
of the Novoco!l Chemical Mfg. Co., Inc. 


NOVOCOL / CHEMICAL MEG. CO, IN( 


4 2911-23 Atlantic Avenue. Brooklyn 7. N. ¥ 
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WASHING 
TANK 
OVERFLOW 


CUT-OFF VALVE 


DEVELOPING TANK 
WATER JACKET INLET 


lates around the fixing tank and controls the ter 
perature of the fixer solution. In tropics, « 
during very warm weather, ice may be added 
the water. 

Kodak Dental Processing Tank is portabl 
and is supplied with rubber hose connectior 
Blueprints, however, are included, showing pe 
manent plumbing design, recommendations ft 
installation, and parts list. 


See your dental dealer... or write for folder. 


Eastman Kodak Company 
X-ray Division, Rochester 4, 


Koda: X-ray Products for Dentists: Films... Film Chest, Dispenser, 

Recep‘acle... Intensifying Screens... Exposure Holders... Processing | 
Chem:cals... Processing Tanks... Processing Hangers... Timers... 
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Articles to appear in early issues of 


American Journal of Orthodontics 
MILO HELLMAN MEMORIAL NUMBER 


THE FUTURE OF ORTHODONTIA: A PRESENT-DAY PROBLEM FOR THE ORTHODONTIST. 
By Milo Hellman. 

SoME CONDITIONS Not FAVORABLE TO ORTHODONTIC PROCEDURE. 
By Milo Hellman. 

PERSONAL RECOLLECTIONS OF MILO HELLMAN. 
By John V. Mershon, D.D.S., Se.D., Philadelphia, Pa. 

MILO HELLMAN’s STUDIES ON THE EVOLUTION OF THE TEETH, JAWS AND FACE. 
By William K. Gregory, Ph.D., Se.D., New York, N. Y. 

THE CONTRIBUTIONS OF MILO HELLMAN TO PHYSICAL ANTHROPOLOGY. 
By Wilton Marion Krogman, Ph.B., M.A., Ph.D., Philadelphia, Pa. 


Mito HELLMAN’S CONTRIBUTION TO ORTHODONTICS. 
By Frederick B. Noyes, B.A., D.D.8., Se.D., Chicago, Il. 


POPULAR CONCEPTIONS OF ORTHODONTICS. 
By Jack W. Leach, B.A., Oklahoma City, Okla. 


PRACTICE MANAGEMENT. 
By George M. Anderson, D.D.S., Baltimore, Md. 


CLAss I (NEUTROCLUSION ) 
By Arthur C. Rohde, D.D.S., B.S., Milwaukee, Wis. 


OBSERVATIONS ON CERTAIN ASPECTS OF CURRENT ORTHODONTIC PRACTICE. 
By B. G. deVries, D.D.S., Minneapolis, Minn. 


THE ORTHODONTIC PROGRAM OF THE MICHIGAN STATE DEPARTMENT OF HEALTH, WITH 
A NEW CLASSIFICATION OF OCCLUSION FOR SURVEY PURPOSES. 
By George R. Moore, D.D.S., M.S., Ann Arbor, Mich. 


DETAILS OF MANAGEMENT CONDUCIVE TO BETTER SERVICE AND PATIENT-CLIENTELE 
RELATIONSHIP. 

By Leonard P. Wahl, D.D.S., Wausau, Wise. 

THE VALUE OF PREDETERMINED ARCH DIMENSIONS AND Form ‘‘SETUPS’’ AS A DIAG- 
NOSTIC AID IN ORTHODONTIC TREATMENT PLANNING AND POST-TREATMENT 
MAINTENANCE, 

By Howard Yost, Grand Island, Nebraska. 


TREATMENT AIMS AND LIMITATIONS. 
By George A. Dinham, D.D.S., Duluth, Minn. 


ORTHODONTIC EDUCATION. 
By John W. Ross, D.D.S., Philadelphia, Pa. 
THE REHABILITATION OF CLEFT PALATE PATIENTS. 
By Paul G. Ludwick, D.D.S., Lincoln, Nebr. 
ORTHODONTIC NOMENCLATURE. 
By Jose Mayoral, M.D., D.D.S., Bogota, Colombia. 
AN ECONOMICAL AND RAPID TECHNIQUE FOR OBTAINING ROENTGENOGRAMS OF THE HAND. 
By U. L. Monteleone, D.M.D., and Maury Massler, D.D.S., M.S., Chicago, II. 
THE GUIDE PLANE AS AN AID TO LABIOLINGUAL TECHNIQUE. 
By Boyd W. Tarpley, Birmingham, Ala. 
How WE TREAT THE VARIOUS MALOCCLUSIONS AND WHAT APPARATUS WE USE. 
By Ferd. Skaloud, M.D., Prague, Czechoslovakia. 
ORTHODONTICS—A VITAL PHASE OF DENTISTRY. 
By Chas. E. Harrison, D.D.S., St. Petersburg, Fla. 
Errect oF ZINC OXYPHOSPHATE CEMENT ON ENAMEL. 
By I. Castello, D.D.S., M. Massler, D.D.S., M.S., U. L. Monteleone, D.M.D., and 
T. Suher, D.M.D., Chicago, Illinois. 
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For Effective 
Mouth Cleansing 


Mouth care is a habit; Mouth health the result. 


New 3rd Edition 


ADVANCED RADIODONTIC 
INTERPRETATION 


By CLARENCE O. SIMPSON, M.D., D.D.S. 


Professor of Radiodontics in the Washington University School of 
Dentistry; Author of The Technic of Oral Radiography, Principles 
and Practice of Radiodontics, and Toothsome Topics 


78 Pages, 842 x 11 inches Price, $10.00 


With 150 beautiful illustrations on 10 full-page inserts 


THE earlier editions of Dr. Simpson’s ADVANCED RADIODONTIC INTER- 
PRETATION were quite restricted as to distribution because the illustrations 
were of photographic film—personally prepared and inserted in each volume 
by the author. Thus, only a privileged few shared his long experience and pro- 
found knowledge of radiodonties. 


In the new Third Edition, the text has been revised to conform with current 
knowledge and skill, and, more important, the illustrations are presented in 
specially executed half-tone engravings which preserve the essential details— 
and yet make the book available to the thousands of students and dental prac- 
titioners who have eagerly awaited its release in this form. 


This is definitely a rare book—the fruit of Dr. Simpson’s experience and 
technique. 


THE C. V. MOSBY CO. AJO & OS 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: Please send me a copy of the new third edition of: 
Simpson’s ADVANCED RADIODONTIC INTERPRETATION 
The Price is $10.00 
[] Enclosed is check. [] Charge my account 
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The Babies of Europe 
Cry to You 


Babies, dying from hunger. Babies, 
without the barest necessities of life. 
In some parts of Europe half of the 
newborn babies will die this year 
from starvation. In other countries, 
only one out of four babies is ex- 
pected to survive. 

Why? Because Europe has come 
through the worst winter in a hun- 
dred years. Floods and frosts killed 
the crops. People exist on sub- 
starvation diets, wearing tattered 
clothes: Older people starve slow- 
ly. Babies die. You can help. You 
can save the lives of these little 
ones—through CARE. 


— | Rig 
OF) \ 


Here's What You Can Do 


Maybe you know of a baby in 
Europe—a grandchild, a niece, a 
cousin? Or the baby of a friend 
of yours? You can send your pack- 
age direct to that baby and be sure 
it will be delivered .. . by CARE, 


CARE operates in 15 countries: 
Austria, Belgium, Bulgaria, Czech- 
oslovakia, Eire (Ireland), Finland, 
France, Great Britain, Germany 
(American, British and French 
zones and all of Berlin), Greece, 
Hungary, Italy, Netherlands, Po- 
land and Rumania. CARE pack- 
ages are delivered duty free, tax 
free, ration free! There is no cost 
to the recipient of a CARE package. 


It's So Easy to Help 


CARE makes it so easy for you to help. In no other way can you send so 
much for so little . . . and with so little effort. You simply fill out the order 
form on the other side of this leaflet and send it to CARE with your check 
or money order. $10 for each carton. CARE will do the rest. It’s that easy. 

Be sure to give the name and address, as complete as possible, of the per- 
son to whom you wish your package delivered. And also be sure to give 
your own name and address, for a return receipt. Specify the number of 
packages you wish to order and the kind. 

CARE order blanks and money orders may be obtained at Railway Express 
offices and Western Union city offices. Order blanks may also be obtained 
directly from CARE, many banks, Red Cross, YWCA, and local CARE com- 
mittes. CARE also has adult packages of textiles and bedding which you 
may want to send. You may send as many as three of each of CARE’s 
cartons to an individual per month. 


SARI Order Blank 


50 BROAD STREET, NEW YORK 4, WN. Y._- 
Enclosed is [] check [] money order for $ 


deliver 


YOUR NAME AND ADDRESS: 
(Please Print) 
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Articles fo appear in early 155ue5 of 


Oral Surgery, Oral Medicine, and Oral Pathology 


LEUCEMIA, Thomas J. Cook, Miami, Fla. 


MASSACHUSETTS GENERAL HOSPITAL NUMBER. The Clinie of 
the Dental Department of the Messachusetts General Hospital and the 
Department of Oral Surgery of the Harvard School of Dental Medi- 
eine. Volume IX. Kurt H. Thoma, Daniel J. Holland, Jr., Howard 
W. Woodbury, Jarrel G. Burrow, and Edward L. Sleeper. 


I. OrAL ConpITIONS A BACKGROUND OF SYSTEMIC DISEASES. 


II. Sauivary Cysts. 


III. GELATIN SPONGE IN THE OBLITERATION OF CAVITIES RESULTING 
FROM THE EXCISION OF CYSTS AND TUMORS OF THE JAWS. 


IV. CONTRIBUTION TO THE ONCOLOGY OF THE JAWS. 


V. DIAGNosis oF ORAL EPIDERMOID CARCINOMA. 


Vl. OSTEOMYELITIS OF THE JAWS. 
HunNprRED TuHirtTy RECENTLY TREATED 


VII. An ANALYSIS OF ONE 
FRACTURES. 


VIII. Fracture Cases TREATED BY MEANS oF INTERNAL FIXATION. 


LX. EXPERIMENTS WITH WIRING MANDIBULAR FIXATION OF THE JAWS. 


X. DEFORMITIES OF THE JAWS. 


Volume I, Number 1. 


This new publication is the out- 
srowth of the ‘‘Department of 
Oral Surgery’’ in the _ present 
‘‘American Journal of Orthodon- 
ties and Oral Surgery,’’ which has 
been a part of the latter periodical 
almost continuously since March, 
1919. Thus, it will appear, even in 
its very first issue, as a mature, 


fully developed journal, enjoying 


both a thoroughly experienced edi- 
torial management and an estab- 
lished and substantial readership. 

As is indicated above, the new 
journal will have sections on oral 
medicine and oral pathology, and 
will represent societies of special- 
ists in the three fields covered. Ad- 


January, 1948 


ditional members of the editorial 
board will be announced later. 
The monthly issues will comprise 
one annual volume, which will total 
approximately nine hundred pages. 
The subscription rate will be $8.50 
for domestic or Latin-American 
Service, and $9.50 for countries 
outside the Pan-American Postal 
Union. 

Due to the fact that paper is 
still in short supply, printings of 
the early issues will be limited to 
the active subseription list, and so 
it is suggested that all dentists 
who would like to have a complete 
file of the new journal, order it 
before publication. 


The ©. V. MOSBY Company 
Publishers @ 3207 Washington Blvd. @ St. Louis 3, Missouri 


December, 1947 
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FORMED 


SEVERED 
FASTER SOLDERING 


sectional 
und) POST MATERIAL 


round 


This widely accepted post material greatly facilitates 
soldering of post to arch wire. Accurately cut into 
units of .10”, .09” and .08” each to conform to tube 
depth. This post material retains sufficient metal be- 
tween each unit for ease of handling. Once soldered, 
the post is readily severed from the remaining strip. 
Made of special, non-tarnishing gold-platinum alloy. 


Supplied in 6” strips. 


foremost tn olhodontic material 


Williams orthodontic products comprise a wide range of standard 
and special designs. May we send you our illustrated booklet ‘Aids 


WILLIAMS 


To Your Orthodontic Technic’? Write: 


SUI 
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INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics and Oral 


Surgery” when writing advertisers—It Identifies you 


Aderer, Inc., Julius 


Back Copies Wanted 
Baker & Co., Inc. Lavoris Company, The 


Bristol-Myers Company 


Novecol Chemical Mfg. Co., 


Christmas Seals 


Rocky Mountain Métal- Products Co. 
Dee—Division of Handy & Harman 
Second Cover 


Dee—Division of Handy & Harman -_-_ 3 White Dental Mfg. Co., The S. S$ 


Fourth Cover 
Whitehall Pharmacal Company 


Eastman Kodak Company Williams Gold Refining Co., 


While every precaution is taken to insure accuracy, we cannot guarantee against the 
possibility of an occasional change or omission in the preparation of this index. 


LABIO-LINGUAL TECHNIC 


By OREN A. OLIVER, RUSSELL E. IRISH, CLAUDE R. WOOD 
430 Pages. — 278 Lllustrations. — Price, $10.00 


This new book defines and describes under the heading of “Labio-Lingual Tech- 
nic,” the use of the labial and lingual appliances in the treatment of malocclusions. 
The authors have put into concrete form a technic for the treatment of maloc- 
clusions that is sufficiently comprehensive to permit a step-by-step description of 
the introductory phases, construction, and use of the labial and lingual appliances. 


THE C. V. MOSBY COMPANY — Publishers — St. Louis, Mo. 


| General. Eng” ‘ering and Manufacturing 
| 7 
Consolidated Engineering Corporation__.. 6 
inc. ........ 16 
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bile 
PRECIOUS METAL 


NO. 61 METALBA—Platinum Color 


A high-grade, exceptionally strong, tough, springy wire 
No. 61 Metalba is the highest grade orthodontic wire o 
our manufacture. It is high fusing, and maintains its hi 
physical properties after soldering operations. 


$3.60 per 


GOLD PLATINUM-Gold Color 


Gold Platinum Wire has been proving its merits for all types o 
arches and springs for more than a quarter century. It’s 
working, strong, tough, springy, and doesn’t “tire” or lose i 
elasticity while othodontic treatments are in progress. 


er dwt. 
NO. 12 CLASP — 


A high grade wire with physical properties that rival closely those of 
the highest priced orthodontic wires. It’s almost as strong as the 
strongest, moreover, it is very tough and elastic, and an exceptional 


arch wire. $2.65 per dwt. 
S. S. WHITE METALBA BRAND BAND MATERIAL 


A high-fusing, non-tarnishing all precious metal, medium hard band 
material, costing little more than base metal products. It’s easy working, 
tough, and has good strength—sufficient for all orthodontic purposes 
Metalba Band Material requires no particular heat treatment. It 
high fusing and gold solder of any fineness may be used with it. 


$2.00 per dwt 


ALL MADE IN POPULAR GAGES AND WIDTHS 
P, rices subject fo change without notice 


THE S. 5. WHITE DENTAL MF6. CO., 211 S. 12th STREET, PHILADELPHIA 5, PA 


6829 
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